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TOM TAT: Sam day (Codonapsis sp.) la cay thube quy dugc su dung phé bién trong y hoc dan
toc do c6 tac dung nang cao thé lyc, ting cuong kha nang mién dich cho co thé... Véi nhiing duoc
tinh quy hiém, sdm day dang bi khai thac can ki€t ngoai tw nhién. Cong nghé chiéu sang LED di va
dang dugc str dung nhu nguon sang nhén tao trong cac phong nuéi cay mé thyc vat voi nhiéu vu
diém nhu kich thudc nho, tudi tho cao, d& tw dong hoa, tiét kiém nang luong. Nghién ctru nay duoc
thuc hién v6i muc dich khdo sat anh huong cua anh sang LED dén kha nang sinh truong, mot s6
dic diém sinh 1y cling nhu ty 18 tao ré & cay sim day nudi cdy in vitro. Két qua khao sat cho thay,
4anh sang do va xanh don sic déu gay trc ché dén qué trinh tao ré ciing nhu sinh truéng cta cac chdi
cay sam day. Trong khi d6, chdi sam day sinh truéng dudi diéu kién LED d6: xanh (80:20) cho kha
nang phat sinh ré tot nhat (90% sb chdi ra 1) so véi anh sang huynh quang ddi chimg (75% sb chdi
tao ré). Bén canh do, s ré tao thanh trung binh (2,68 ré&/chdi), chiéu dai ré trung binh (2,21 cm) va
chiéu cao ciy trung binh cua ch01 sinh truong dudi anh sang LED do:xanh 80:20 (7,42 cm) déu cao
hon ¢ anh sang doi chimg. Bing thuc nghiém, chung t6i nhan thiy kiéu dén LED 80% LED do
(630 nm) két hop 20% LED xanh (450 nm) c6 kha nang img dung trong nudi cy in vitro cdy sdm

day véi hiéu qua cam Gng tao ré cao.

Tir khoa: Codonopsis, anh sang don sic, anh sang LED, sam day, tao ré.

MO PAU

Anh sang, mot trong nhitng yéu t6 quan
trong cho su sinh truéng va phat trién cua thwc
vat. Anh sang tham gia vao nhiéu qua trinh sinh
ly cua thyc vat, trong d6, c6 qua trinh quang
hop; ngoai ra, con cd qua trinh quang phat sinh
hinh théi, tinh huéng sang. Mtc d¢ dnh hudng
cua yéu td anh sang t6i thuc vat phu thudc vao
cuong do, chit luong va thoi gian chiéu sang
[17]. Trong nuoi céy mo té bao thuc vat, anh
sang 12 nhan to quan trong ddi véi sy sinh
truong, phat trién cia cdy trong diéu kién in
vitro. Hién nay, dén huynh quang duoc sur dung
chii yéu trong nudi cay in vitro thyc vat. Tuy
nhién, anh sang tring tao ra bai dén huynh
quang 1a mot t6 hop cac anh sang co bude song
khic nhau tir 380-800 nm, trong s cac budc
song nay co6 nhitng budce song thyc vat khong co
kha ning st dung hodc gdy ton thuong dén thuc
vat [16]. Ngoai ra, dén huynh quang con cd
nhuge diém & chd tudi tho thap, toa nhiét trong
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thoi gian van hanh, chi phi duy tri cao. Do do,
dén LED v6i nhidu wu diém (kich thudc nho,
tudi tho cao, dic biét c6 thé kiém soat budc
song st dung) dang duoc quan tdm nghién ciru
g dung thay thé dén huynh quang trong linh
virc vi nhan giéng thure vat.

Nhiéu loai cdy nhu tiéu, dwa chudt, lia
mach, lia mi, dau tay [2, 3, 9, 15] da duogc khao
sat kha ning sinh truong dudi diéu kién anh
sang LED. Két qua budc dau cho thay cac mau
mo nudi cay co kha ning sinh truong va phat
trién dudi diéu kién dén LED don sdc hoic cac
LED don sic két hop v6i nhau. Goins et al.
(1997) [7] da thu dugc cdy lua mi nudi cay dudi
diéu kién anh sang LED dé:xanh (két hop LED
do va 10% anh dén huynh quang xanh) c6 khéi
luong kho va san luong hat cua cdy gan vdi cay
nudi cdy dudi diéu kién anh sang tring. Duong
Tan Nhyt va Nguyén Ba Nam (2009) [16] cho
thdy khi ning sinh truong cia cdy cilc
(Chysanthemum morifolum CV.) khi dugc nuoi
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cay dudi didu kién anh sang LED tt hon so voi
anh sang huynh quang.

Sam day hay con goi la DPang sam
(Codonopsis sp.) 1la mot loai cay lau nam,
thuong séng tai nhitng khu vuc nui cao, c6 khi
hau mat mé quanh nim. R& cdy sim day chira
thanh phan chi yéu 1a saponin. Makoto et al.
(2009) [13] di xac dinh dwoc thanh phan
saponin trong sdm day bao gdm lancemaside A,
lancemaside B, lancemaside C, lancemaside E,
lancemaside G, foetidissimoside A va aster
saponin Hb. Eunji et al. (2014) [6] cho thiy
lancemaside A tach chiét tir ré cdy Codocopsis
lanceolata c6 kha nang diéu khlen co ché dap
(mg viém gian tiép qua bach cau va dai thuc
bao. Bén canh cic saponin, 1& Codonopsis sp.
con chura cac polysaccharide c6 dugc tinh quy
trong diéu tri mot s6 bénh & nguoi tinh gay doc
d6i voi cac khoi u, ting cudong kha ning mién
dich & nguoi [23, 24, 27]. Ngoai ra con co
stigmasterol, a-spinasterol, inulin, fructose,
choline, caproic acid, enanthic acid, pinen va
cac alkaloid [25]. Trong ré cay saim day c6 chua
nhiéu acid amin (khoang 17 loai), tuy lidu luong
khong cao nhung mang ddy du cac loai acid
amin can thiét cho co thé [5].

Nhitng nghién ctru vé ciy sam diy ¢ trong
cling nhu ngoai nudc chu yéu tip trung vao
phan tich thanh phan dugc tinh, chua c6 _nghién
ctru ndo vé tic dong cua didu kién chiéu sang
ciing nhu anh huéng cia anh sang LED dén
sinh truong cdy sim day trong diéu kién in
vitro. Chiing t6i thyc hién nghién cliru nay voéi
muc dich khao sat &nh hudng ctua anh sang LED
dén kha nang sinh truéng va mot s6 dic diém
sinh 1y ciing nhu ty 1 tao ré & Codonopsis sp.
nudi cay in vitro.

VAT LIEU VA PHUONG PHAP NGHIEN CUU

Mau chdi Codonopsis sp. ¢6 chidu cao ddng
déu nhau (0,5 cm) do Phong Cong nghé té bao
thuc vat, Vién Cong nghé sinh hoc, Vién Han
lam Khoa hoc va Cong nghé Viét Nam cung
cap.

Phwong phdp bé tri thi nghiém: Cic mau
chdi sam day dugc cdy vao binh tam gidc 250
ml chira 30 ml méi trudng cam tng phat sinh ré.

Nuéi cdy mdu & nhiét do 22+2°C, do 4m 75-

80%. Chiéu sang bang hé théng dén LED véi
quang chu ky 16 gio sang/ngay. M01 cong thure
chiéu sang khao sat v6i 10 binh, mdi binh ciy 5
chdi. Thoi gian nuéi cdy 30 ngay. Sau thoi gian
theo doi danh gid anh hudng cia anh sang LED
dén cdy sam diy qua cac chi tiéu hinh thai va
sinh 1y. Cac chi tiéu theo ddi bao gom: ty 18
mau ra ré, chidu cao cdy, s6 cip la/cay, sb
1é/cay, chidu dai r& va dién tich la. Mot s6 chi
tiéu sinh 1y theo ddi bao gdm: khéi luong tuoi,
khéi lwong kho va ham lwong mot sb sic to
quang hop (chlorophyll a (Chl a), chlorophyll b
(Chl b), carotenoit tong s6 (Car) dugc xac dinh
theo phuong phap quang phd cua Wellburn
(1994) [21].

Hé théng dén LED khdo sat: st dung dén
LED d6 don sic (c6 bude soéng 660 nm) va dén
LED xanh don sic (co budc song 450 nm) va
LED tring 4m. Cac cong thirc dén thi nghiém:
red (100% LED d6), blue (100% LED xanh),
BRW1 (71,4% LED do, 14,28% LED xanh, va
14,28% LED tring), BRW2 (57,1% LED do,
14,28% LED xanh, va 28,57% LED tring), BR
(80% LED do va 20% LED xanh) va dén huynh
quang T5 d6i chimg. Hé thong dén do Trung
tam Phat trién Cong ngh¢ cao, Vién Han lam
Khoa hoc va Cong nghé Viét Nam cung cap.

Phuwong phép xir 1y s6 liéu: mdi thi nghiém
duoc lap lai ba 1an s lidu dugc xir Iy v6i phan
mém Microsoft excell 2007 va Statgraphic XV
theo phuong phap Ducan véi o = 0,05.

KET QUA VA THAO LUAN

Anh huéng ciia 4nh sing LED dén mét s6 chi
tiéu sinh ly ciia ciy sam day

Céc anh sang do va xanh don sic c6 anh
hudng di nghich nhau 1én sy tich lity cac séc to
quang hop & chdi cay sam day. Trong khi anh
sang xanh 1am giam ham luong diép luc tong sd
(Chl téng s6) (1,534 mg/g 14) so v6i anh sang
trang (2,029 mg/g 14) thi anh sang d6 don sic co
kha ning kich thich sinh téng hop diép luc trong
choi sam day (3,323 mg/g 14). Ham luong diép
luc tong s6 ciia chdi sim day ¢ hai dén BRW1
va khong c6 su khac biét va ca hai déu thip hon
s0 v6i anh sang trang cling nhu anh sang do don
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sdc. Trong khi d6 cac chdi sam ddy sinh truéng
dudi diu kién két hop anh sang dé xanh theo ty

1¢ 80:20 c6 ham lwong diép tuc tong sb cao nhat
dat 3,674 mg/g 14.

Bing 1. Anh hudng cuia cic anh sang LED dén mét sb chi tiéu sinh Iy & cay sim diy

2 Khdi Khdi
Ki hiéu (g;/;) (S;l/g) S%}?r;‘g/lgg) (H(f;g) Chlab  Ch/Car hrongtuoi luong
White  1,298° 0,731 2,029 0,211 1,77 9,62 71,83 7,327
Red 1,895 1,428 3,323 0,287 1,33 11,57 52,05 8,36"
Blue 1,025 0,509 1,534 0,201 2,01 7,65 40,00° 6,48"
BRW1 1214 0,663 1,877 0,210 1,83 8,94 45,75 7,06
BRW2 1,200 0,667 1,867 0,205 1,80 9,11 49,00° 6,78%
BR 1,956 1,719 3,674 0,280 1,14 13,09  71,25* 7,66

*) Két qua trung binh cta 3 14n 1ap lai; cac chir ci khac nhau trong cung mét cot thé hién su khac biét & mirc

o=5%.

Bén canh sy anh huong dén ham luong diép
luc tong s6 cua chdi sim day, cac anh sang LED
cling tac dong dén ty 16 cac sic t6 diép luc
(chlorophyll a va b). Két qua thu dwoc ¢ bang 1
cho thay, ty s chlorophyll a/b (Chl a/b) & cac
chdi sam day sinh truong dudi cac didu kién anh
sang khac nhau déu nam trong khoang tir 1,13
dén 2,01. Chi sb chlorophyll a/b c6 thé cho thiy
murc d§ chiu bong cua thyc vat. Cay cé kha nang
chiu béng cao thuong san sinh ra nhiéu
chlorophyll b hon va diéu nay kéo theo gia tri
chlorophyll a/b & cac loai cay chiu bong thuong
thip [26]. Bén canh d6 sy thay doi ty 18
chlorophyll a/b phu thudc vao déc tinh cua tung
loai thyc vét [4]. Nhu vdy, cdy sim ddy nudi cdy
md ciing thé hién dic diém phu hop véi dic diém
phan bd & cac viing nui cao, phan bd ¢ tang thap
cia rung, dudi cic tan cdy cao, thu nhin anh
sang khuéch tan. Tuy nhién, su thay d6i vé chi s6
chlorophyll a/b cho thiy co ché phan tng lai voi
su thay ddi cta diéu kién 4nh sang. Su thay dbi
ctia ham luong chlorophyll b ¢ thé dan dén sy
thay d6i manh cta chi s6 Chl a/b. Hién tuong
nay c6 thé gy ra boi sy oxy héa diép luc do anh
sang hodc cdy tu diéu chinh ham lugng
chlorophyll dé c6 thé don nhan nhiéu ning lugng
lwong tir tir anh sang. Dé danh gia budc dau muic
do gay hai cuia anh sang dén chat diép luc trong
cdy sdm day, chung t6i tién hanh danh gia ham
luong carotenoit tong sé trong mau.

Bén canh chlorophyll, carotenoit 1a sic to
quan trong trong qué trinh quang hop. Ngoai
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chirc niang din chuyén ning luong photon dén
chlorophyll, carotenoid con c6 vai tro bdo vé
cac sic t6 diép luc khoi su quang oxy hoa giy ra
boi anh sang va oxy. Muc do anh hudng boi qua
trinh quang oxy héa 1én diép luc co thé thiy qua
ty 1& gitra chlorophyll tong sb va carotenoit [8].
Qua bang 1 c6 thé thiy, ty sd chlorphyll tong
so/carotenoit (Chl/Car) thay ddi ¢ hau hét cac
didu kién thi nghiém so véi ddi chung, tuy
nhién, mic d6 sai khac cua ham lugng caroten
thu dugc & cac chdi sinh truong dudi cac anh
sang khac nhau khong 16n. Nhu vay, sy khac
biét cua chi sb chlorophyll/carotenoit & cac diéu
kién thi nghiém 1 do su thay ddi vé ham luong
chlorophyll tong sb.

C6 thé thay anh sang xanh don sic giy anh
hudng 16n nhat d&én cay sam diy do c6 chi sb
Chl/Car thap nhit (7,65). Hién tuong niy xay ra
c¢6 thé do anh sang xanh c6 budc séng ngin
tuong duong vdi nang hwong photon 16n va co
thé gy ton thuong dén ham lugng digp luc
trong cdy saim diy dan dén su suy giam cuia ty
s6 Chl/ Car. Tréi lai, anh sang d6 va do xanh (ty
16 80:20) v6i ty s6 Chl/ Car cao nhat lan luot 1a
11,57 va 13,09 c¢6 mic do giy hai toi
chlorophyll cua cac chdi cay sinh truong dudi
hai diéu kién anh sang nay thip hon. Két hop
vOi chi sb carotenoit cta cac chdi sinh truong
dudi hai diéu kién anh sang nay cho thay ham
luong carotenoit ting cao ¢ hai diéu kién anh
sang nay c6 thé dong vai tro ting cudng kha
nang thu nhdn ndng luong tur cac photon anh
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sang. Chi s6 Chl/Car ¢ hai anh sang BRW1 va
BRW 2 twong tng 8,94 va 9,10 va déu thip hon
anh sang tring (9,62). Ngoai ra, chi sd
carotenoit va chlorophyll a cua hai anh sang nay
déu khong sai khac v6i anh sang trang, do do sy
sai khac phu thudc nhiéu vao su thay doi cta
ham luvgng chlorophyll b.

Nhu vay, ket quéa danh gia budc ddu vé ham
lugng cac sac t6 quang hop ciing nhu ty 1¢ giira
cac loai sic t6 cho thay, anh sang do va BR c6
kha ning ting cic sic to quang hop ciia chdi
sam day trong khi cac anh sang xanh, BRW1 va
BRW?2 lai ¢6 anh hudng t6i ham lugng cua cac
sdc td nay trong cdy va khién cho ham luong
diép luc trong cac chdi cay déu giam thip hon
so v6i dbi ching.

Su thay dbi vé ham luong cac sic t6 quang
hop din dén su thay ddi vé trao ddi chit ciing
nhu ham lwong chat kho tich liy. Khdi luong
kho ctia anh sang d6 va dé: xanh la 8,36 mg va
7,66 mg. SO liéu thong ké cho thiy, khdi lugng
kho trung binh ctia cic choi sinh truong dudi
hai diéu kién anh sang nz‘iy 16n so véi dbi chimg
(7,32 mg) nhung sy sai khac khong c6 y nghia
v€ mat thong ké. Trong khi d6, khoi lwgng kho
cta cac chdi sinh truong dudi didu kién anh

sang xanh don sic, BRW1, BRW2 déu thép hon
so v6i ddi ching (bang 1).

Anh hwéng cia anh sang LED dén hinh thai
cay sam day

Anh hwéng cia danh sang LED dén hinh thdi
chéi cdy sam ddy

Két qua sau 30 ngay theo ddi cho thdy, cac
anh sang LED c6 tic dong 16n dén hinh thai cay
sim ddy ¢ ca phan than va phan ré ciy. Anh
sang xanh (blue) va do don sic (red) co anh
hudng trai nguge nhau dén hinh thai cua chdi
cdy sam day (bang 1). Trong khi anh sang do
don sic c6 kha niang kich thich ch1eu cao ciy
(4,54 cm) con anh sing xanh don sic lai giy
hiéu tng cdy thip lun, cic chdi sinh truong dudi
anh sang xanh c6 chiéu cao thip nhit trong cac
cong thure dén thi nghiém (2,22 cm).

Két hop cac anh sang do, xanh va trang theo
cac ty 1¢ khac nhau cho thdy, anh sang dé: xanh
két hop theo ty 1& 80:20 (BR) cho chiéu cao ciy
16n nhét (7,42 cm). Trong khi d6, cac chdi sinh
truong dudi hai kiéu dén BRW1 va BRW2 ¢6
chiéu cao cay lan luot 1a 4,15 cm va 4,66 cm.
S liéu thong ké cho thiy chiéu cao cdy cua cac
chdi sinh truong dudi hai diéu kién nay khong
¢6 sai khac so voi anh sang do don séc.

Bang 2. Anh huéng ciia anh sang LED dén sinh trudng cay sim day

Kihicu (le/r)a ' Sécapla ig;e?ci)o Dlirclrt;l;’)h B g8 % min Ch1?2$1 e
White 70 3,577 5,48°" 0,36 1,57 1,357
Red 33,33 2,8° 4,54° 0,092° 1,2° 0,73%
Blue 50 3,22 2,22¢ 0,25¢ 1,25 0,63°
BRW 1 35 3,28% 4,15° 0,26° 1,14° 1,46%
BRW 2 40 3,12 4,66° 0,22¢ 1,62° 1,31
BR 90 3,0° 7,42° 0,27¢ 2,68° 2,21°

(*) Ghi chti nhu bang 1.

Bén canh su thay ddi vé chiéu cao chdi, anh
sang don sic ciing anh huong t6i sb cip la/cay
cling nhu dién tich 1a sam day (hinh 1 & 2). Qua
bang 2 ¢co6 thé thdy, anh sang huynh quang cho
sO cdp la/cdy 1on nhét (3,57 cap 1a) va chi sb
ndy ¢ ba diéu kién dén blue, BRW1 va BRW2
khong c6 su khac biét. Duy nhét ¢6 anh sang do
(red) (2,8 cédp 14) va anh sang do: xanh (BR)
(3,0 cap 13) 1a ¢6 s6 cap 14 thap hon.

Anh sang ciing ¢6 anh huong 16n dén dién
tich 1a cay sam day (hinh 2). Trong khi dién tich
14 ciia cac chdi nudi cdy dudi dnh sang xanh c
dién tich 14 twong duwong véi chdi cdy sinh trudng
dué6i ba diéu kién anh sang BRW1, BRW2 va
BR (bang 2) con dién tich 1a ctia cac chdi sinh
truong dudi anh sang do chi dat (0,092 cnr).
Mic du dién tich 14 cua chdi cdy sinh trudng
dudi cac anh sang xanh, BRW1, BRW2 va BR
khong c6 sy sai khac nhung chi s6 dién tich 1a &
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cac diéu kién anh sang nay van thap hon so voi
anh sang trang huynh quang (0,36 cm?).

Anh sang tac dong t&i qué trinh sinh truéng,
phét trién va hinh thai ¢ thuc vat thong qua diéu
khién hoat dong cic nhém gen chuc ning. Mot
trong s6 d6 1a nhom gen mi héa cho cac thy thé
anh sang hay chinh 1a cic yéu t6 phién mi
(Transcription factors-TFs). Py 1a nhom yéu té

Hinh I. Anh huong cua anh sang LED dén hinh
thai cdy sam ddy. a: Anh sang huynh quang ddi
chirng. b-f: Céc anh sang LED thi nghiém: RED,
BLUE, BRWI1, BRW2 va BR. 1 bar =1 cm.

Phototropin 1a mot thu thé cam ung cua anh
sang xanh va biéu hién manh khi co su xuit
hién dai tin budc song xanh trong quang phd
anh sang [1, 10]. Trong nghién cttu cua ching
toi, dién tich 14 cay sam day bi suy giam khi
nudi cdy dudi anh sang dé don sic va thip hon
rat nhiéu so voi nhitng miu duogc nudi cdy dudi
cac diéu kién anh sang ¢ thanh phan quang phd
xanh (dén huynh quang TS5, blue, BRWI,
BRW2 va BR). Két qua thu dugc ciung véi
nhitng cong bd trude day vé tic dong cua anh
sang xanh va dé dén sinh truéng cua nhiéu loai
thyc vat cho thiy mdi twong quan chit ché gitra
phé 4nh sang xanh dén sy phat trién tich cuc
cua la cay [16, 22].

Mot s6 nghién ctru cho thdy dién tich 14
duoc cai thién hon khi nuoi céy cac loai thuc
vat dugc khao sat dudi cac diéu kién anh sang
LED két hop so v6i anh sang trang [12, 15, 16,
19, 22 ]. Tuy nhién, két qua khao sat trén cdy
sam day cho thay dién tich 14 nudi cdy dudi cac
kiéu dén B, BRW1, BRW2 va BR khong c6 su
khic bi€t so v6i anh sang huynh quang. Hién
tuong niy co6 thé do sy thiéu hut vé& budc séng

224

phién mi tiép nhan nhiing thong tin tir quang
phé anh sang dau tién va giit vai trd quan trong
trong qua trinh phat trién cia thyc vat. Cac
nghién ciru gan day cho théy, phototropin (mot
loai TFs ¢ thyc vat) tham gia gian tlep vao qua
trinh phat trién cta 1a thong qua diéu khién cac
nhom gen khac [18].
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Hinh 2. Anh huéng cua énh sang LED dén di¢n
tich 14 cdy saim day. a: Anh sang huynh quang doi
chirng. b-f: Cac anh sang LED thi nghi¢ém: RED,
BLUE, BRW1, BRW2 va BR. 1 bar=1 cm.

(deén LED xanh va BR) cling nhu cuong d¢ (dén
BRW1 va BRW2) ciua mét sé dai phd khac
trong quang phd anh sang (4nh sang vang hay
xanh 14 cay). Nhitng anh sang nay tuy khong
nam trong dai hip thu cua thy thé anh séng ciing
nhu cac sic to quang hop, nhung ching van c6
anh huong dén mot s qua trinh phat trién &
thuc vat [11, 20, 22, 28].

Anh hwéng ciia dén LED dén sw phdt trién ciia
ré ¢ cdy sam ddy

Anh sang khong chi tac dong dén hinh thai
chdi cuia cay sim diy ma con anh hudng toi qua
trinh phat trién cia ré cdy sam day. Cac chdi
sinh truong dudi dnh sang xanh, d6 don sic va
cac anh sang BRW1, BRW2 ¢6 s6 ré tao thanh
khong c6 sai khac vé mit théng ké so véi cac
chdi dwoc nudi cdy dudi anh sang tring (bang
2). Tuy nhién, chi c6 sb lwong ré tao thanh &
anh sang do:xanh 1a 16n nhat (2,68 ré) va ¢ ¥
nghia thong ké so vdi cac anh sang con lai.

Trong khi cac diéu kién 4nh sang thir
nghiém khong c6 tac dong ro rét dén sb ré tao
thanh & cac chdi sim day thi lai c6 anh huéng
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manh dén chiéu dai cac ré tao thanh (hinh 1b-f).
Céc chdi duoc nudi cdy dudi anh sang BR cé
chiéu dai ré tao thanh lon nhit (2,21 cm), 4nh
sang do va xanh don sdc cho cac chdi co chiéu
dai r& ngin nhat, trong ung 0,73 cm va 0,63
cm. Chidu dii & & cac anh sang BRW1 va
BRW?2 khong c6 sy khac biét vé mat thong ké
so v6i anh sang tring (bang 2). C6 thé thiy diéu
kién dén c6 su két hop 80% LED do va 20%
LED xanh c6 kha ning kich thich tot nhat cho
su phat trién cua ré ciy sam day.

Bén canh sy phat trién hinh thai chdi, diéu
kién anh sang ciing c6 tac dong 1on dén ty 18 ra
r& ctia cac chdi sim dy. Phan 16n cac 4nh sang
LED déu lam giam ty 1& ra r& & cdy sam day.
Trong khi c6 70% s6 chdi sam day ra ré ¢ diéu
kién 4nh sang trang dbi ching, chi c6 33,33%
va 50% s6 choi ra ré & 4nh sang d6 (red) va anh
sang xanh don sac (blue). Khi két hop cac anh
sang don sic voi nhau 0 hai dleu kién dén
BRWI va BRW2, ty 1¢ miu ra ré ciing khong
duoc cai thién. Ty 1€ mau chdi ra ré & diéu kién
BRW1 chi dat 35% va BRW2 cho ty 1¢ miu tao
chdi 1a 40%. Tuy nhién, ¢ diéu kién dén két hop
gitta LED d6 va xanh don séc theo ty 1& 80:20,
ty 18 s6 choi tao ré 1én dén 90% tng s choi.

Anh huéng khic nhau cia 4nh sang LED
dén hinh thai ciing nhu sy phat trién da dugc ghi
nhan trén nhiéu loai thuc vat khic nhau. Cac
nghién ctru cho thiy anh sang d6 va xanh don
sic thuong co tac dong trai nguwoc nhau dén
hinh thai cua thuc vat. Anh sang do don sdc
thuong co tac dong kich thich kéo dai than trong
khi 4nh sang xanh don sic lai gy wrc ché dén sy
phét trién cuia chdi cdy. Bén canh dé, sy két hop
giita 4nh sang d6 va xanh & ty 18 thich hop can
thiét cho sy sinh trudng va phat trién cia thuc
vat [14, 16, 17, 19]. Trén cady sdm day, chung
toi cling ghi nhan anh huong tiéu cuc cia anh
sang d6 va xanh don sic dén hinh thai ciy sim
day. Trong khi diéu kién anh sang do: xanh két
hop & ty 1¢ 80:20 cho sy phét trién hinh thai cta
cay sam day 1a t6t hon ca (hinh1f).

KET LUAN
Chung t6i da lya chon dwoc diéu kién anh

sang LED phu hop cho su sinh truong cia chdi
cay sam day (Codonopsis sp.) (BR: 80% LED

d6 va 20% LED xanh). Anh sang do:xanh két
hop o ty 1€ 80:20 (BR) c6 kha ndng kich thich
su phat trién cua chdi trong giai doan ra ré. Ty
16 tao 18 & cac chdi nudi cay dudi didu kién anh
sang BR 1én dén 90% va cao hon so véi anh
sang tring d6i ching. Bén canh do, cac chdi tao
thanh & anh sang nay c6 cac chi tiéu sinh ly va
hinh thai twong duong hodc cao hon so voi anh
sang tring, cu thé chiéu trung binh ciia choi
7,42 cm; 2,68 ré tao thanh/mau véi chiéu dai
trung binh 2,21 cm. Ngoai ra, ham lugng cac
sdc to quang hop ciing nhu khéi lugng chit kho
tich liy & cac chdi sinh truong dudi kiéu dén
BR déu cao hon 4nh sang trang huynh quang.

Loi cdm on: Cong trinh duoc thyc hién trong
khuon khd dé tai cip nha nuéc “Nghién ciu
phat trién cong nghé chiéu sang LED phuc vu
nong nghi¢p Tay Nguyén” thudc chuong trinh
Tay Nguyén 3 “Khoa hoc va cdng nghé phuc vu
phét trién kinh té-xd hoi ving Tdy Nguyén"-
TN3/C09. Cac thi nghiém duoc tién hanh c6 s
dung trang thiét bj ciia Phong thi nghiém trong
diém Cong nghé gen, Vién Cong nghé sinh hoc.
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STUDY ON THE EFFECTS OF LED LIGHT ON PHYSIOLOGICAL AND
MORPHOLOGICAL CHARACTERISTICS OF DANG SHEN (Codonaopsis sp.)
GROWTH IN IN VITRO CONDITION

Nguyen Khac Hung', Pham Bich Ngoc', Nguyen Thi Thu Hien',
Nguyen Thi Thuy Huong', Do Thi Gam’, Le Duy Hung’, Chu Hoang Ha'

'Institute of Biotechnology, VAST
*Center for High Technology Development, VAST
*Kon Tum Center for application and transformation of Technology

SUMMARY

Codonopsis sp. has been widely used in Vietnam‘s folk medicine for years due to its marvelous
characteristics, such as health enhancing, immune promoting etc., Dang shen is naturally being everexploited
that could lead it to extinction. LED technology has been applied in micro propagation with various
advantages, such as long life, convenient size, easy automated, electric saver and eco-friendly. This research
aims to evaluate the effects of distinguished LED categories on the development of Dang shen and to assess
the applicable ability of LED in this plant in vitro cultivated. The results indicated that different light
conditions have manifold effects on plant morphology and physiology. While single wavelength 450 nm
(Blue light) and 660 nm (Red light) caused the abnormal development of plant, the combined wavelength
type BR (80% Red light: 20% Blue light) resulted in extremely promoting plant growth ability. There was
approximate 90% of shoot induced roots after 30 days period cultured under BR LED, in contrast, only 75%
in control light condition. Furthermore, the numbers of roots emerged, the roots length and the plant height
under BR light conditions were all improved, comparing with other investigated conditions. Our significant
outcomes certainly contributed a solution in which LED light, especial combined type (80% red light: 20%
blue light) could replace fluorescent in plant cell culture.

Keywords: Codonopsis, Dang shen, LED light, light emiitting diodes, rooting.
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