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TOM TAT

HS trugng cén (Polygonum cuspidatum Sieb et Zucc) la mot loai dugc liéu chia nhiéu hgp chat
resveratrol thuéc nhém phenolic c6 hoat tinh chéng oxy hoa, khang khuén, ngan ngtra ung thu,
HIV va bdo vé té bao than kinh. Trong nghién cliu nay, cac khdc cét doan than mang chéi nach
duagc nubi cdy in vitro trén méi trudng MS bé sung TDZ 0,1 mg/L cho s6 chéi phat sinh nhiéu nhat,
dat tir 8-9 choi/cum sau 8 tuan nudi cdy; cac chdéi cd nguén géce phat sinh tir sy phan hoa viing
ngoai vi cia md phan sinh chdi bén. Cum choi tang trudng lién tuc 8 tuan dudi cac anh sang
LED xanh hodc dé don sdc cé chiéu cao cay, trong lugng tuai va trong lugng kho déu cao hon
50 Vi déi chiing dudi anh sang huynh quang & cling cudng dé 50 wmol photon/m?2/gidy. LED
xanh lam gidm s6 lugng chéi/cum va cudng dé ho hap clia mau cay so véi dudi LED do va huynh
guang; ham lugng dudng va phenolic téng sé trong ld hodc than, ciing nhu ham lugng resveratrol
clia cum chéi ludbn cao hon so véi hai diéu kién anh sang con lai, sau 8 tuan. Khi xdr ly mau cay 1
tudn & cudng do anh sang tang gap doi (100 wmol photon/m?2/giay), ham lugng phenolic téng va
resveratrol trong cum chéi tang trudng dudi LED xanh cao c6 khac biét so véi hai nghiém thic con
lai. Vai tro cac chat diéu hoa tang trudng noi sinh ctia cum chéi dudi cac diéu kién anh sang khac

nhau cling dugc phan tich va thdo luan.

Tu khoa: Hé truong can, LED, phenolic, thidiazuron, resveratrol

MG PAU

HG trugng can 1a mot loai dugc liéu chita nhiéu hop
chét c6 hoat tinh sinh hoc nhu: flavonoid, phenolic,
anthraquinone va stilbene. Trong dd, resveratrol la
mot hgp chét thudc nhom stilbene chiém lugng 16n
trong cay va ddc biét dugc chu y nho tac dung tich
cuic trong diéu trj ung thu méu, ung thu tuyén tién liét,
chéng suy gidm tri nhé va HIV 12, Trong cic nghién
clu trude, quy trinh vi nhan gidng cay HG trugng cin
thuong st dung cung lic nhiéu loai cytokinin riéng 1é
hodc phéi hgp véi auxin, qua nhiéu 1an cdy chuyén,
thoi gian nuoi cdy dai, nhung ty 1¢ nhan choi va chit
lugng chéi chua cao®*.

Anh sing viia 12 ngudn nang lugng cho quang hop,
viia la tin hiéu dnh hudng 1én sy phét sinh hinh théi &
thuc vét thong qua cac thé nhin anh sang nhu phy-
tochrome (nhay vé6i anh sing do va do xa), cryp-
tochrome va phototropin (nhay véi anh sang xanh).
Anh sang dé cadm Ung su ting trudng, tao so khai 14,
kéo dai than, cdn ra hoa va dép ting v6i phytochrome
gitp thay déi cdu truc giai phau, trong khi dnh sing
xanh cam ting nhiéu qud trinh tdng truéng va ctt dong
& thuc vat bao gém ctt dong luc lap, tinh huéng sang,

cti dong khi khu, can kéo dai doan dudild mam, kich
thich t3ng hgp chlorophyll va carotenoid®. Nhiéu
nghién ctiu cho thdy dnh sdng don sic xanh hodc do
¢ tac dong tinh cyc 1én sy phat sinh chdi, cai thién
chat lugng cay con va rit ngdn quy trinh nhén giong
& Chrysanthemum morifolium Ramat. cv. “Jimba”
va Coffea canephora®’. Hon nita, 4nh sang c6 vai trd
kiém soat cic con dudng bién dudng & thuc vat, su
gia tang cac hgp chat thid cdp thudng dugc ghi nhin
khi thuc vat ting trudng dudi cac diéu kién stress anh
sdng cao, thiéu hodc du thita phé anh sdng sang quang
hop®°. Xt Iy anh séng don sic hoic két hgp dnh
sang xanh va do & ty 1é thich hgp trong nudi tréng
Lactuca sativa, Brassica oleracea var. acephala hay
Solanum lycopersicum giup gia ting tich Iy cac chat
chuyén héa so cép, ciing nhu ham lugng anthocyanin,
polyphenol va flavonoid so vé6i dnh sang tring '°.

Trong bai bao nay, su phat sinh cum choi ti nuéi ciy
doan than mang choi nach ciy H6 trugng cin in vitro
dudi tdc dung ctia BA hay TDZ riéng 1é dugc thuc
hién. Dong thoi, bude ddu tim hiéu tac dong ctia dnh
sang LED xanh hodc do 1én sy ting trudng va bién do6i
cac hgp chét bién dudng ctia cum chéi trong muc tiéu

Trich dan bai bao nay: Thao D P P, Tuén L A, Hoang P N. Anh huéng ctia thidiazuron va anh sang don
sac trén su phat trién cum chéi in vitro cay H8 trugng can (Polygonum cuspidatum Sieb et Zucc). Sci.

Tech. Dev. J. - Nat. Sci.; 4(2):468-477.
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cai thién ngudn gidng va chat lugng cay con dé€ phuc
vu cho nganh dugc liéu trong tuong lai.

VAT LIEU VA PHUONG PHAP

Vat liéu

Céac doan thin 0,5 cm mang choi nach cay H6 truong
can in vitro ti vi tri thit 2 dén thd 4 (tinh tU ngon),
c6 ngudn goc ti cy in vitro 4 tudn tudi dugc cd lap
va ddt nudi trén moi trusng MS, dusng 30 g/l, agar
6 g/l. Diéu kién phong nuoéi cdy: 27 £ 2°C, &m do
65 £ 5%, den huynh quang vé6i cuong d6 anh sang 50
pmol/m?/giay, quang ki 12/12 gio.

Khdo sdt dnh huéng cytokinin trén su phdt
sinh chéi tir doan thdn mang chéi ndch cdy
Hé truong cdn in vitro

Céc doan than mang chéi nach dugc c6 1ap va dat
nudi trén cdc moi trudng: MS (d6i ching); MS bé
sung BA 0,2 hay 0,5 mg/L; hoiac TDZ 0,025; 0,05;
0,1 hay 0,5 mg/L. Cac mau cdy dugc cdy chuyén 2
tudn/lan, dat nudi dudi déen huynh quang véi cuong
d6 50 pmol/m?/giy, quang ki 12/12 gi¢. Hinh théi
chdi, s6 choi va cudng do ho hdp ctia mau dugc xéac
dinh theo thoi gian.

Anh huéng ctianguén sdng LED xanh, LED d6
dén su'phdt sinh chéi

Céc doan than mang choéi nach dugc c6 14p va dat
nudi trén moi truong MS bd sung TDZ 0,1 mg/L,
dudi cac diéu kién dén huynh quang, LED xanh (450
nm) hay do (660 nm) & cung cudng do anh sang 50
wmol/m?/giay (LI-250A - LI-190R Quantum Sensor,
LI-Cor, USA), quang ki 12/12 gi6. Hinh thai, s6 chdi,
chiéu cao choi, trong lugng tuoi (TLT), trong lugng
kho (TLK), hoat tinh cac chat diéu hoa tang trudng
thuc vat ndi sinh ctia mau dugc x4c dinh theo thdi
gian. Sau 8 tudn, ham lugng phenolic téng va resver-
atrol trong 14 va than dugc xac dinh.

Anh huéng ciia nguén sdng LED xanh, LED dé
dén su tich liiy hop chdt bién duéng ciia cum
choi

Céc cum choi cay HG trugng cin in vitro 8 tudn trén
moi trudng MS b6 sung TDZ 0,1 mg/L, dué6i dén
huynh quang vé6i cudng d6 50 umol/m?>/gidy dugc
chuyén sang céc diéu kién dén huynh quang, LED
xanh hay d6 véi cudng d6 100 pmol/m?/gidy, quang
ki 12/12 gig. Sau 1 tudn, cudng d6 ho hdp, ham lugng
dudng tdng s6, phenolic téng va resveratrol ciia mau
cély dugc xac dinh.

469

Phdn tich hinh thdi gidi phdu

Céu tric ngon choéi, nguén gdc phét sinh choi duge
phén tich sau su gidi phiu doc qua m6 phén sinh,
nhudém vé6i thuéc nhudém 2 mau dé aceto carmin -
xanh iode va quan sat tryc tiép dudi kinh hién vi
quang hoc (vat kinh X10; X40).

Xdc dinh cudng dé hé hép

Cudng d0 ho hdp clia cum chéi (umol Oy/g
rrr/phut) duge xdc dinh bing dién cuc oxygen dua
trén sy gidm ty 1¢ oxygen trong buéng do (LD2,
Leaflab 2 system, Hansatech-Anh), trong diéu kién t6i
6 nhiét d6 27 + 0,2°C. Két qua la gid tri ctia 5 1an lap
lai.

Ly trich va xdc dinh ham luong dudng téng sé
0,1 g mau tuoi (14 hodc than ctia cum chéi in vitro)
dugc ¢ 1ap va ly trich trong 10 mL ethanol tuyét ddi,
dun céch thuy trong 15 phit, ly tim véi tdc do 6000
vong/phit (5 phut) va thu dich néi. Phén ba sau khily
tam dugc hoa véi ethanol 80%, dun cach thay 15 phut,
ly tam 6000 vong/phut (5 phut) va thu dich n6i, 1ap lai
2 lan. Toan bd dich trich dugc dun cich thuy dé bay
hoi hoan toan ethanol, dich ¢6 can dugc dinh muic du
10 ml bang nudc cit. 1 mL dich trich dugc thyc hién
phén ting mau véi 1 mL phenol 5%, 5 mL acid sulfuric
dam dic, 1ac déu va do mét d6 quang & budc séng 490
nm (GENESYS-30, Thermo Scientific’™, My). Ham
lugng dudng tng s6 (mg/g rr7) duge xdc dinh dya

trén dudng chudn sucrose !1.

Ly trich va xdc dinh ham luong phenolic téng
0,1 g mau 14 tuoi dugc nghién véi 10 mL methanol
70%, giti yén 1 gi6 trong bé 6n nhiét 70°C, ly tim &
6000 vong/phdt (5 phit) va thu dich néi. 0,5 mL dich
trich dugc bs sung 2,5 mL Folin 10% va lac déu, sau
d6 thém 2 mL NapyCO3 2%. Hén hgp dugc u 15 phut
trong t6i ¢ 50°C va do mét dd quang & budc song 765
nm. Ham lugng phenolic téng (mg/g 717) dugc xac
dinh dya trén dudng chusn acid gallic '2.

Ly trich va xdc dinh ham luong resveratrol

0,02 g mau 14 kho dugc nghién trong ethanol 95%,
giti yén 1 gio trong b€ 6n nhiét 70°C, ly tam & 6000
vong/phut (5 phut) va thu dich ndi; phin cin dugc
chiét véi ethanol 95%, 1dp lai 2 lan. Tt ca dich trich
dugc dinh mic dén 25 mL bing ethanol 95%. 1 mL
dich trich dugc bd sung 0,2 mL FeCl3 0,5% va 0,5
mL dung dich 2,2-bipyridyl 0,5%, t6ng dich phan ting
dugc dinh muc 1én 5 mL bing nudc cat, u 5 phuat &
nhiét ¢ phong. Ham lugng resveratrol ctia mau gitia
cac nghiém thiic dugc so sanh thong qua d6 hap thu
OD & budc séng 522 nm '3
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Hoat tinh cdc chdt diéu hoa tdang trudng thuc
vdt néi sinh

Céc chit diéu hoa ting trudng thuc vat auxin (IAA),
cytokinin (zeatin), giberelin (GA3) va acid abscisic
(ABA) cua céc cum choi 4 tudn dugc ly trich va co
lap béng cdc dung moi thich hgp va thyc hién sic ky
trén ban mong silica gel Fysq (1,0554, Merck) véi hé
dung moi di chuyén choroform:methanol:acid acetic
(80:15:5 theo thé tich), & nhiét d6 30 & 2°C. Vi tri ctia
cac hormon ting trudng thuc vat trén ban sic ky dugc
phét hién nho quan sét tryc tiép dudi UV 254 nm dya
trén vi tri IAA, zeatin, GA3 va ABA tinh khiét. Hoat
tinh tuong duong ctia cdc hormon ting trudng thuc
vat dugc xdc dinh béng sinh trac nghiém 14,

Xirly sé liéu

T4t ca cac thi nghiém dugc ldp lai v6i 5 miu/nghiém
thiic, s6 liéu ghi nhén tii cac thi nghiém dugc xu ly
bang phan mém Microsoft Office Excel 2010 va théng
ké bang SPSS 16.0 dung cho Windows. Su phén hang,
chia nhém theo cong thiic Duncan dua trén nhiing
khéc biét c6 y nghia & muc p< 0,05 clia cac gia tri
dugc biéu hién bang cdc mau ty khic nhau kém theo
sau s6 trung binh.

KET QUA VA THAO LUAN

Anh huéng cytokinin trén su phat sinh chéi
tir doan than mang chéi nach cay Hé truong
caninvitro

Sau 8 tudn nudi cly, trén cac moi trudng c6 b sung
BA hay TDZ, mau cy déu c¢6 sy xuét hién ch6i méi,
cac choi xudt hién ngay sau su tao khéi mo seo & goc
than ctia mau cdy ti tudn thd 4 va s6 lugng choi gia
tang theo thdi gian (Bang 1, Hinh 1 B-E). Trong khi
do, trén méi trudng MS (d6i chiing) chi cé sy ting
trudng cta choi nach c6 sn, khong c6 su gia ting s6
lugng choi hay hinh thanh mé seo (Hinh 1 A). Su phat
sinh chdi méi ti md hay té bao thong qua con dudng
phén chia va phin héa d€ tao co quan hay tai lap ting
trudng ctia cdc chéi bén da dugc hinh thanh tai cac
vi tri nach 14°. Trong nghién cdu nay, sy xudt hién
chéi méi dong thoi véi su ting trudng clia cac choi
bén dé tao cum choi. Thong thudng, cic choi bén nay
khéng phat trién do tic dong vic ché basi chéi ngon
(hién tugng uvu thé ngon), trong vi nhén giéng sy b
sung cac chét diéu hoa tang trudng thuc vat nhu cy-
tokinin vao moéi trudng nudi cdy da gitp cac chdi nay
phd b uu thé ngon, gd su ng clia cic chdi ndch, kich
thich tao chdi va ting trudng choi d€ hinh thanh cum
choi.

Duéi kinh hién vi, cdc lat cdt doc qua ngon choi ting
trudng trén moi trudng MS dai ching, ciu tric mod

phan sinh bén c¢6 dang vom véi cac t€ bao c6 kich
thu6c nho bat mau dam va hai phéc thé 14 hai bén
(Hinh 2 A). Trong khi d6, duéi tac dong ctia TDZ sau
7 ngay nudi cdy c6 sy thay d6i cdu tric viing ngoai
vi ctia md phén sinh bén (Hinh 2 B) din dén sy xuft
hién mot s6 phac thé choi xuét hién va phat trién tao
cum chéi (Hinh 2 C).

Vé nguyén tic, cytokinin anh hudng lén sy sinh téng
hgp acid nucleic, protein, chlorophyll & thuc vét, kich
thich sy phan bao, gia ting kich thudc t€ bao; tic
dodng ctia cytokinin 1én qua trinh phat sinh choi phu
thudc vao loai, nong d6 ctia cytokinin dugc st dung.
Trong sy tao cum choi cay HS trugng cin in vitro, s6
lugng choi ludn dat gid tri cao trén cdc moi trudng
¢6 b6 sung TDZ so vdi viéc b8 sung BA; mbi mau
cdy co thé dat tii 8-9 choi trén moi truong b sung
TDZ 0,1 mg/L, cac chéi to khoe, phat trién dong déu,
c6 mau xanh dam (Hinh 1 E Béang 1). Trong khi do,
nghiém thtc b6 sung BA, s6 lugng chdi chi dat tu 2-
3 chdi/méu cdy (Bang 1). TDZ dugc xem la mot hop
chét tdng hop c6 hoat tinh cytokinin manh da dugc st
dung trén nhiéu nghién cttu nhdm thuc déy qua trinh
phén nhanh ctia chdi cay hai ld mam; TDZ con c6 tac
dodng giadi phéng cac choi bén va kich thich hinh thanh
chéi & Vitex trifolia L.1°. Tac dong ctia TDZ lén sy
phét sinh chéi ¢6 thé thong qua hiéu ting kich thich su
tich lay cytokinin ndi sinh, thuc ddy qud trinh chuyén
d6i nhém cytokinin néi sinh thanh cac dang c6 hoat
tinh sinh hoc cao hon, hodc tang cuong su tich lay va
chuyén vi ctia dong auxin néi sinh 1417,

Tuy nhién, hiéu qua kich thich tao chéi ctia TDZ khi
dugc bg sung vao moi trudng nudi cdy thudng tdi uu
& néng d6 nhit dinh, ¢ nong d6 cao TDZ sé gay hiéu
tng tc ché sy phét trién ctia chodi. Trong thi nghiém
nay, khi ting néng d6 TDZ 1én 0,5 mg/L thi s6 choi
khong c6 khac biét so véi moi trudng bg sung TDZ 0,1
mg/L, céc choi thdp va 14 ¢6 mau xanh nhat (Hinh 1
G, Bang 1). C6 thé thdy moi trudng MS bd sung TDZ
0,1 mg/l la t6i vu trong thi nghiém va déay 13 co s¢
dé chon lam méi trudng nén trong nhing thi nghiém
tiép theo.

Anh huéng cta nguén sang LED xanh 450
nm va d6 660 nm trén su phat sinh choi

Sau 8 tudn tang trudng dudi cac ngudn sang khac
nhau, cum chdi cay HS trugng can in vitro c¢6 biéu
hién khac biét v€ hinh thai va s6 choi. Phién va cudng
14 ctia cac cum choi dudi LED xanh hay d6 déu c6 mau
xanh nhat; gin 14 gia ting cdc sic td hong (Hinh 3 B
va C). Dudi nguén sang LED do, chiéu cao ctia cum
chéi gia tang so v6i cac cum choéi dudi LED xanh va
d6i ching huynh quang. S6 lugng chéi/cum khong
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Hinh 1: Cum chéi cay H6 trugng cén trén cdc méi trudng: MS (A); BA 0,2 mg/L (B); BA 0,5 mg/L (C); TDZ 0,025 mg/L
(D);TDZ 0,05 mg/L (E); TDZ 0,1 mg/L (F) hay TDZ 0,5 mg/L (G) sau 8 tudn nudi cay.

Hinh 2: Mé phan sinh bén cay H6 trugng can in vitro trudc (A) (X40); sau7 ngay (B) (X40) va 14 ngay (C) (X10) trén
méi trudng bé sung TDZ 0,1 mg/L

Bang 1: S8 chéi/cum chia cay Hé trugng can in vitro trén méi trudng khac nhau theo thi gian.

Nghiém thtc S6 chéi
Tudn 4 Tudn 6 Tuén 8

MS (PC) 1,00 £ 0,00 *! 1,00 = 0,00 ! 1,00 £ 0,00 !

BA 0,2 mg/L 1,40 £ 0,24 %! 1,60 + 0,24 9! 1,80 & 0,20 !

BA 0,5 mg/L 1,80 + 0,20 2 2,40 4 0,24 <12 3,20 + 0,37 ¢!

TDZ 0,025 mg/L 3,00 + 0,32 %2 4,20 40,201 4,40 4 0,40 b¢!
TDZ 0,05 mg/L 3,40 £ 0,24 42 4,40 + 0,241 4,80 0,20 !

TDZ 0,1 mg/L 3,60 + 0,24 5,40 + 0,24 92 7,40 + 0,40 @!

TDZ 0,5 mg/L 3,80 + 0,58 ¢ 5,80 + 0,37 9! 7,20 + 0,86 !

Cac s6 trung binh trong ciing mot cot véi cic mau ty khic nhau thi c6 sy khac biét & mic y nghia p < 0,05.
Céc s6 trung binh trong cing mét hang véi cac chii s6 khac nhau thi c6 sy khéc biét & miic y nghia p < 0,05.
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cO su khéc biét & ca hai diéu kién LED d6 va d6i
chiing. Ngugc lai, theo thai gian, cac cum choi dudi
LED xanh c¢6 s6 lugng choéi ludn thdp hon so véi cac
nghiém thtic con lai (Bang 2 va Bang 3).

Trong nghién ctiu nay, hoat tinh GA3 ctia cum chéi
ting trudng dudi LED do cao hon hin so véi ddi
chting & cudng d6 50 wmol photon/m?/gidy (Bang 4),
dan dén cdc mau cly ting trudng dudi diéu kién nay
c6 chiéu cao choi gia tang so v6i d6i ching; két qua
nay cling tuong tu cong bd trong nghién ciu trén
Morus albaL.'®. Cong b clia Hong va cong sy (2012)
trén Arabidopsis thaliana cho thdy dnh sang d6 thong
qua thé nhén tin hiéu phytochrome da cam tng sy
sinh t6ng hop giberelin va auxin & 14, cac hormone
tang trudng nay giup gia ting sy sinh tong hgp vach té
bao, dan dén su kéo dai doan duédi ld mam & loai cay
nay'”. Hoat tinh zeatin noi sinh khong c6 sy khic
biét gitia hai nghiém thiic LED dé va huynh quang
(Bang 4), c6 thé vi vay cum choéi du6i LED d6 van duy
tri dugc s6 lugng chéi/cum tuong duong véi huynh
quang (Bang 2). Ngugc lai, hoat tinh zeatin va GA3
giam thép nhét dudi cic cum choi dugc nudi lién tuc
dudi LED xanh. Anh sing xanh véi budc séng ngin,
muc ning lugng cao cé thé la mot yéu t6 stress phi
sinh hoc d6i véi cay HG trugng can in vitro, dan dén
gidm su phat sinh chéi méi so v6i cac nghiém thtic
con lai (Bang 2). Cong bé ctia Appelgren va cong sy
(2003) cling ghi nhan dnh sang xanh la tin hiéu can su
phan chia va tao chéi trén Lactuca sativa L.?°. Ngoai
ra, ABA dugc xem nhu la mét tin hiéu giup thuc ddy
su tich liy dudng tit moi truong nudi cdy giup choi
phat tri€én manh. Vi véy, su gia tang hoat tinh ABA
ndi sinh 6 cum choi duéi LED d6 so v6i huynh quang
phén nao gitp mo cdy tang hip thu dudng tii d6 cung
cdp ngudn carbon cho sy phat trién ctia choi (Bang 4).
Cung vdi gia tang s6 lugng chdi theo thoi gian, cudng
do ho hdp cling c6 xu hudng thay d6i & cum choi
dudi LED xanh sau 4 va 6 tudn nudi cdy. Trong khi
do, cuong do ho hép cua cac cum choi dudi LED do
khong c6 khéc biét so v6i huynh quang (Bang 5).
Trong lugng tuoci va trong lugng kho ctia cum choi
tang trudng dudi céc dnh sdng don sic déu dat gid tri
cao hon so v6i nguon sang huynh quang (Bang 6).
Anh sang xanh va dd c6 vai tro tich cyc trong con
duong bién dudng so cip gitp cho sy ting trudng clia
mo va t€ bao, c6 thé do anh sing xanh (450 nm) hay
dnh sang d6 (660 nm) gin véi dinh hép thu cyc dai
ctia diép luc t6 do d6 1a nguén ning lugng hiéu qua
cho quang hop, gitip gia ting sy tich liy sinh khéi &
cay Hé trugng can in vitro.

Mot s6 nghién ctu trude ciing chi ra ring dnh séng
do doéng vai tré quan trong trong su kéo dai than va
chdi, dép ting phytochrome va thay déi cdu tric giai

phau & Capsicum annuum L.?'. Trong khi d6, anh
sang xanh lai ¢6 vai trd quan trong trong qua trinh
tong hop chlorophyll, sy mé ctia khi khiu, t6ng hgp
cac enzyme, su trudng thanh cta luc lap va qua trinh
quang hop °.

Anh huéng ctia tac ddng anh sang LED xanh
va do trén su tich lay hgp chat bién duéng
ctia cum chéi cay Hé trugng can in vitro
Cum choi khi duge xt ly 1 tudn duéi LED xanh
v6i cudng do anh sing ting gip do6i (100 pumol
photon/m?/gidy), cudng do hé hdp ctia cum chdi thép
hon so véi hai nghiém thtic con lai (Bang 7 ). Trong
khi d6, ham lugng dudng tdng s6 trong 14 ctia cum
chéi ¢ nghiém thic nay cao hon hdn so d6i chiing
(Bang 8), khi xét két qua cuong do ho hép cua ca hai
kiéu nuoi cdy (Bang 5 va Bang 7) cho thdy dudng nhu
& mau cdy dudi LED xanh, san phidm cua qua trinh
quang hop khong uu tién di vao con dudng ho hap t&
bao d€ cung cdp ning lugng cho qué trinh phat sinh
chéi méi nhu dudi dnh sang dé va huynh quang ma
ré nhdnh sang cic con dudng bién dudng khéc.

Két qua phén tich hgp chit tha cdp cho thdy ham
lugng phenolic téng s6 va resveratrol trong 14 cua
cum chéi du6i LED xanh cao cé khac biét so véi
hai nghiém thtic con lai (Bang 9). Hon nitfa, ham
lugng resveratrol taing manh & nghiém thiic nay khi
xt Iy ngdn 1 tudn v6i cudng do dnh sdng ting gip doi
(Bang 10). Buong dugc tao ra tii qua trinh quang hgp
¢6 thé 1a nguyén liéu d€ tao tién chit cho qua trinh
sinh tong hgp céc chét bién dudng thi cdp thong qua
con duong glyco gidi trong cytosol. Theo Hasan va
Bae (2017), cic hgp chit phenolic, resveratrol c6 vai
tro phong vé khi thuc vét gdp nhiing diéu kién moi
trudng thay d6i nhu: anh sdng cao, nhiém bénh, thiéu
dinh dudng hay trinh dong vt in c62. Sy gia ting
ham lugng resveratrol duéi tic dong dnh sing xanh
ciing dugc ghi nhén tuong tu & Vitis labruscana Bai-
ley va Glycine max L.?>?*, Su gia ting cic hgp chit
thi cép c6 thé 1a cach dép ting gitp cum choéi cady HE
trugng can duy trl ting truéng dudi diéu kién anh
sdng nay.

KET LUAN

Mbi trudng MS b6 sung TDZ 0,1 mg/L thich hgp cho
su phat sinh choi in vitro cdy HG trugng can, chdi méi
c6 nguodn goc tii sy phan hoa viing ngoai vi ctia mo
phén sinh choi bén, s6 chdi dat tii 8-9 choi/cum sau
8 tudn. Cum choi in vitro ting trudng lién tuc 8 tuin
dudi ngudn sang LED xanh hodc do véi cudng do anh
séng 50 pmol photon/m?/gidy, c6 su gia ting sinh
khéi nhu chiéu cao chdi, trong lugng tuoi va trong
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1 cm

Hinh 3: Cum chéi cay Hé trugng can in vitro tdng trudng sau 8 tuan dudi nguodn sang: Huynh quang (A); LED xanh
(B) va LED d6 (C).

Bang 2: S8 chéi cay Hé trugng can in vitro trén méi trudng MS bé sung TDZ 0,1 mg/L dudi cac ngudn sang khac
nhau theo thai gian

Nghiém thitc S6 choi

Tuén 4 Tuén 6 Tuén 8
Huynh quang 3,75 % 0,25 92 6,00 + 0,41 92 8,00 4 0,71 !
LED xanh 1,05 + 0,29 ¥ 2,50 + 0,29 72 4,50 4 0,87 *1
LED do 3,50 & 0,29 ¢ 5,75 4 1,03 %12 8,25 + 0,85 “!

Bang 3: Chiéu cao ctia cum chdi ciy Hé trugng cén in vitro trén méi truéng MS bé sung TDZ 0,1 mg/L duéi cac
nguén sang khac nhau theo théi gian

Nghiém thtic Chiéu cao (cm)

Tuén 4 Tuén 6 Tuén 8
Huynh quang 1,66 + 0,12 2 1,96 + 0,14 %2 2,94 40,17 ¢!
LED xanh 2,32 40,23 72 3,02 40,30 9! 3,36 4 0,10 !
LED do 3,35 4 0,22 2 3,48 + 0,26 %2 4,12 + 0,07 %!

Céc s6 trung binh trong cing mot cot v6i cdc mau i khac nhau thi c¢6 sy khéc biét & miic y nghia p < 0,05.
Céc s6 trung binh trong ciing mot hang véi cic chi s6 khac nhau thi ¢6 su khéc biét & muic y nghia p < 0,05.

Bang 4: Hoat tinh chat diéu hoa tang trudng thuc vat noi sinh cia cum chdi cay Hé trugng can in vitro 4 tuan
tudi dudi cac nguén sang khac nhau

Nghiém thuic Hoat tinh (mg/L)

TIAA ABA Zeatin GA3
Huynh quang 4,08 0,93 ¢ 1,92 £0,13 % 0,53 £+ 0,02 ¢ 0,05 + 0,00 b
LED xanh 0,85+ 0,16 ” 1,29+ 0,22 ¢ 0,33 & 0,037 0,03 £ 0,00 ¢
LED do 1,45 + 0,46 © 2,50 £0,12¢ 0,49 £ 0,04 ¢ 0,09 £ 0,00 a

Céc s6 trung binh trong ciing mot cdt v6i cdc mau tu khac nhau thi c6 sy khéc biét & mic y nghia p < 0,05.
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Bang 5: Cuéng d6 hé hap cia cum chdi cay Hé trugng can in vitro duédi cac ngudn sang khac nhau theo théi gian

Nghiém thiic Cudng do ho hép (umol 02/g TLT/phit)

Tuén 4 Tuén 6
Huynh quang 0,12 40,01 ¢ 0,14 +0,01¢
LED xanh 0,08 & 0,02 ° 0,04 + 0,027
LED d6 0,18 + 0,06 ¢ 0,09 + 0,06 “

Céc s6 trung binh trong cing mét cot véi cdc mau ti khac nhau thi c6 sy khéc biét & miic y nghia p < 0,05.

Bang 6: Trong lugng cia cum chéi cay H8 trugng cén in vitro tang trudng dudi cac nguén sang khac nhau

Nghiém thiic Trong lugng tuoi (g) Trong lugng kho (g)

Tuén 4 Tuén 6 Tuén 4 Tuédn 6
Huynh quang 0,14 + 0,027 0,28 = 0,057 0,011 4 0,001 ¢ 0,011 4 0,001 ¢
LED xanh 0,23 = 0,04 @ 0,58 = 0,09 @ 0,020 + 0,003 © 0,018 + 0,003 ©
LED d6 0,32 + 0,03 ¢ 0,81 +0,17 ¢ 0,030 4 0,002 ¢ 0,029 + 0,002 ¢

Céc s6 trung binh trong ciing mot cdt véi cdc mau tu khac nhau thi ¢6 sy khéc biét & mic y nghia p < 0,05.

Bang 7: Cuéng dd hé hap cta cum chéi sau 1 tuan xi ly dudi cdc nguén sang khac nhau véi cuéng dd 100 pimol
photon/m?/giay

Nghiém thtic Cuong d6 ho hép (umol O,/g TLT/phut)
Huynh quang 0,14 +0,01¢

LED xanh 0,07 £0,02°

LED do 0,11 40,02

Céc s6 trung binh trong cing mét cot véi cdc mau t khac nhau thi c6 sy khéc biét & miic y nghia p < 0,05.

Bang 8: Ham lugng dudng téng sé trong la va than cta cum chdi sau 1 tuan xi ly duéi cac nguén sang khac
nhau véi cuéng @6 100 umol photon/m?/giay

Nghiém thiic Ham lugng dudng téng s6 (mg/g TLT)

La Than
Huynh quang (50 umol) 25,96 + 3,277 14,64 +0,94¢
Huynh quang (100 gmol) 20,38 +£2,02° 10,20 £ 0,34 ¢
LED xanh (100 zmol) 37,42 +2,04¢ 13,06 + 0,33 %
LED db (100 pmol) 24,75 + 0,54 b 11,93 + 0,22 b

Céc s6 trung binh trong cing mot cot véi cdc mau ti khac nhau thi c6 sy khéc biét & miic y nghia p < 0,05.

Bang 9: Ham lugng phenolic va resveratrol trong l4 ciia cum chdi ting truéng duéi cac ngudn sang khac nhau,
cudng d6 50 mol photon/m?/giay, lién tuc 8 tuan

Nghiém thtic Ham lugng phenolic tong (mg/g TLT) Resveratrol (Gid tri OD)
Huynh quang 427 +0,64° 0,232 + 0,009 ®
LED xanh 8,33 & 1,00 ¢ 0,286 =+ 0,003
LED do 4,36 4+ 0,46 ° 0,172 40,010 ¢

Céc s6 trung binh trong cing mét cot vdi cdc mau ty khdc nhau thi 6 sy khéc biét & miic y nghia p < 0,05.
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Bang 10: Ham lugng phenolic va resveratrol trong la cay H6 trugng can in vitro sau 1 tuan xi ly duéi cac nguén

sang khac nhau véi cudng d6 100 umol photon/m?/giay

Nghiém thtic Ham lugng phenolic
téng
(mg/g TLT)

Huynh quang 3,420 + 0,320 ¢

LED xanh 4,770 + 0,740 ¢

LED do 3,000 + 0,260 ©

Resveratrol Ham lugng resveratrol *
(Gid tri OD) (ug/g TLT)

0,208 & 0,002 0,14

0,221 +£ 0,003 ¢ 0,56

0,207 = 0,005 © =

Céc s6 trung binh trong cing mét cot véi cdc mau i khac nhau thi c6 sy khéc biét & miic y nghia p < 0,05.
*Két qua phan tich dugc thuc hién tai PTN Phan tich Trung tim, Truong Pai hoc Khoa hoc Ty nhién.

-Khong ghi nhan két qua.

lugng kho so v6i d6i chiing huynh quang. Ca hai kiéu
nuoi cdy lién tuc 8 tudn & cudng do dnh sang 50 pmol
photon/m?/gidy hay xt 1y 1 tudn véi cudng d6 anh
sang ting gdp doi, cum choi dudi LED xanh c6 cudng
d6 ho hép giam, ham lugng duong téng s6, ham lugng
phenolic va resveratrol trong 1a va than cao hon so véi
hai nghiém thic con lai.

DANH MUC CAC TU VIET TAT

ABA: acid abscisic

BA: Benzyl adenin

GA3: acid gibberellin

IAA: Acid indol acetic

LED (Light Emitting Diode): Di6t phat quang
MS: Murashige va Skoog

TDZ: Thidiazuron

TLK: Trong lugng kho

TLT: Trong luong tuoi

XUNG POT LO1iCH
Ciéc tac gia dong y khong co bat ki xung dot lgi ich
nao lién quan dén cac két qua da cong bé.

PONG GOP CUA CACTACGIA

DPoan Phan Phuong Thao va Lé Anh Tuén thyc hién
cac thi nghiém, xt ly cac di liéu va viét ban thao.
Phan Ngb Hoang gép phén thao luan cac két qua thi
nghiém, hoan chinh béan thao.

LOI CAMON

Nhém téc gia chan thanh cdm on Luong y Nguyén
btic Nghia di cling cdp mau vat thi nghiém. TT
Nghién ctu Ung dung Cong nghé cao trong Nong
nghiép; B6 mon Sinh ly thuc vat, khoa Sinh hoc -
Cong nghé sinh hoc thudc Trudng Pai hoc Khoa hoc
Ty nhién, PHQG-HCM da tao diéu kién thuc hién
nghién cttu nay.
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Effect of thidiazuron and monochromatic light on shoot
development in vitro culture of Polygonum cuspidatum Sieb et
Zucc

Doan Phan Phuong Thao', Le Anh Tuan?, Phan Ngo Hoang'

ABSTRACT

Polygonum cuspidatum Sieb. et Zucc, a medicinal plant, contains many phenolic compounds such
as resveratrol. It has antioxidant, antibacterial, anti-cancer, HIV, and neuron protective properties.
Use your smartphone to scan this In this study, stem segments having an auxiliary bud were cultured in vitro on MS medium supple-
QR code and download this article mented with TDZ at 0.1 mg/L for obtaining the highest number of shoots (8-9 shoots/cluster after
eight weeks). The bud shoots were originated from the differentiation in the periphery of the lat-
eral meristem. After eight weeks, the shoots cultured under the monochromatic light showed that
the plant height, fresh and dry weight was higher than those grown under the fluorescent light at
the same intensity of 50 wmol photon/m?/sec. Blue LED reduced the number of shoots/cluster,
and respiration intensity of the inoculum compared to the red LED or fluorescent light conditions.
However, after eight weeks, the total sugar and phenolic content in leaves and stems, as well as the
resveratrol content of shoots under blue light, were always higher than under red LED or fluores-
cent light. Moreover, when samples were exposed under the one-week blue light condition at a
double intensity (100 wmol photon/m?2/sec), the shoot clusters growing under blue LED also had
a remarkably high total phenolic content and significantly high resveratrol levels compared to the
two other treatments. The roles of endogenous growth regulators in shoot clusters under different
lighting conditions were also analyzed and discussed.

Key words: Light-emitting diodes, phenolics, Polygonum cuspidatum Sieb et Zucc, thidiazuron,
resveratrol
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