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TOM TAT

Cay Lugi Ran la mot loai thdo mdc ban dia cé chira nhiéu hop chat thit cép thudc nhém phenolic,
dugc st dung trong cac bai thudc y hoc ¢ truyén va cdng nghé dugc liéu. Phenolic cing nhu
nhiéu hop chat bién dudng so cdp khac déu la cdc dan xudt tir sén phdm cla qué trinh quang
hop & thuc vat. Trong nghién ctiu nay, anh sang LED do (660 nm) va anh sang huynh quang tréng
dugc st dung dé phan tich dnh hudng clia cac nguén sang khac nhau trén quang hop va tich Iay
phenolic & 14 clia cay in vitro va ex vitro. Anh sang LED d (50 wmol/m?2/giay) thic déy su kéo dai
l6ng than, nhung khong thay déi sinh khéi clia cay in vitro. Gia tang cudng do anh séang do (tir
50 lén 100 hodc 150 wmol/m?2/giay), & clia cay in vitro bi gidm kha ndng nhan énh séang téi da clia
quang hé Il (F,/F,, ) va ty 1é dap tdt huynh quang diép luc t6 a theo hudng quang héa (gP) khi so vai
cusng d6 50 wmol/m?/gidy. Tuy nhién, ty 1& dap tit huynh quang diép luc té a theo huéng khong
guang héa (gN) va téc dé chudi chuyén dién tir quang hop & 1a van dugc duy trl. Dudi anh sang
dé & cudng do 100 wmol/m?/giay, dién tich 14 cay ex vitro, ham lugng carotenoid, phan tng Hill
cla luc lap co 1ap va ham lugng dudng téng sé & 14 giam co khac biét so vai la clia cay déi chiing
dugc tang trudng dudi anh sang trang. Ham lugng tinh bot & 14 cay ex vitro van dugc duy tri. Ham
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lugng phenolic & cay ex vitro trong diéu kién anh sang dé cao hon han so vai déi ching.
T khoa: Anh sdng do, cay Ludi Ran, phat huynh quang diép luc t&, phenolic, quang hop.

MG DAU

Tac dong ctia dnh sdng 1én thuc vat phu thudc vao
cudng do (s6 hat photon) va miic nang lugng anh sang
(buédc séng). Trong phé anh sang kha kién, 4nh sang
xanh duong va do la hai ving dugc diép luc t6 ctia
quang hé II (PSII) hdp thu manh, do d6 anh hudng
tryc tiép dén ning sudt quang hgp. Thuc vat phai
chuyén d6i ning lugng dnh sang thanh héa nang phuc
vu cho sy ¢ dinh CO,. Bén canh d6, su quang ton
hai (photodamage) do anh sdng du thtia gay ra lu6n
12 hé lyy kém theo va ban than thuc vat ¢6 2 hé thong
“dap tit” (quenching) cic ning lugng du thira nay: (1)
dap tét theo hudng quang hda, bing chinh pha sing
vGi cac con dudng chuyén dién tt va (2) dap tit theo
huéng khong quang hoa, véi cac sic t6 hdp thu danh
sdng c6 miic ning lugng cao .

Anh sdng 40, thong qua thé nhan phytochrome trong
thuc vat, c6 vai tro tin hiéu trong su kéo dai long thén,
ra hoa vi d4p ting quang ki & thyc vat. O cudng do
120 umol/m?/giy, 4nh sang dé gitp gia ting ham
lugng enzyme phenylalanine ammonia lyase (PAL)
giip tang kha ning chdng lai sy xdm nhiém cta vi
khudn trén cdy ca chua?. PAL la enzyme cha chét
trong sy sinh t6ng hgp hgp chit phenolic, mét nhém
hgp chat bién dudng thi cip 16n & thuc vat. Cac hgp

chét phenolic dugc xem 1a mot nhom sic t8, nhém
cdc phén tu tin hiéu va 13 chat chong sy ton tai cta
céac gbc oxy héda tu do giup bao vé bo may quang hop
thuc vét trong diéu kién stress anh sing. Ngoai ra,
phenolic giup gia ting do bén co hoc ctia vach té bao,
doéng vai tro nhu mot phytoalexin trong su dap ting
véi chc stress sinh hoc va phi sinh hoc®. Anh huéng
ctia dnh sang do LED don sic trén ham lugng phe-
nolic da dugc nghién ctiu & mot vai cay trong nhu xa
lach, sam va lta*=°.

Cac hgp chat phenolic c¢6 ham lugng cao trong ciy
Lu&i Ran (Hedyotis corymbosa (L.) Lam), mot loai
thao dugc dugc st dung nhiéu trong y hoc ¢6 truyén”.
Dich trich methanol tif cdy Ludi Rdn cho thdy kha
nang khang viém, khing khuén, khing oxy hoa,
khang su tdng trudng té€ bao ung thu gan & nguoi va té
bao ung thu phéi & chudt®. Nghién ctiu trugc day, khi
gia ting cudng d¢ anh sang1én 150 wmol/m?/gidy lam
giam sinh khoi kho nhung tang tich lay hgp chét thu
cép trong cy in vitro®. Trong nghién ctiu nay, ching
toi stt dung anh sang dén LED véi cac dinh budc song
chinh xdc, nhu mt ngudn séng nhén tao, d€ tim hiéu
anh huong cia énh sang do 660 nm trén su quang hop
va tich lay phenolic ¢ 14 ctia cay Lu&i Ran, nhdm cai
tién phuong phép tréng trot trong muc dich gia ting
cac hop chit thi cdp c6 lgi & loai cay nay.

Trich dan bai bao nay: Tudn L A, Hoang P N, Kim S, Kiét D T. Tim hiéu anh huéng ctia anh sang dé don
sac trén su quang hgp va tich lily phenolic & 1a cay luéi ran (Hedyotis corymbosa (L.) Lam). Sci. Tech.

Dev. J. - Nat. Sci.; 3(2):128-135.
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VAT LIEU PHUONG PHAP

Vat liéu

Céy Ludi Ran (Hedyotis corymbosa (L.) Lam) in vitro
10 ngay tudi v6i hai cap 14 thit dugc ting trudng tu
hot trén moi trudng MS, duong 30 g/L, agar 6 g/L ;
tang trudng trong diéu kién in vitro & 27 £ 2 °C, d6
4m 65 + 5 %, dudi anh sang huynh quang tring, thoi
gian chiu sang 12 gi¢/ngay, cudng d6 4nh sing 50
wmol/m?/giay.

Céy Ludi Ran ex vitro v6i hai cdp 14 thét, ting truéng
ti hot trén ddt sach va phén bo (ty 1é 3:1). Céc cay
dugc trong trong phong tang trudng & diéu kién: 27
+2°C, d6 4m 80 + 5%, a4nh sdng huynh quang trang,
thai gian chiéu sdng 12 gid/ngay, cudng d6 anh sang
100 pmol/m?/giay.

Phuong phap

Khdo sdt dnh huéng ctia dnh sdng dé LED
660 nm trén su tdng truéng cdy Lui Rdn in
vitro

Cay Ludi Rdn in vitro dugc dit nuéi duédi anh sing
trang (dén huynh quang, Philips, Ha Lan) hay d6 LED
660 nm (dén LED, LAFTRC, Han Qudc), véi cudng
d6 50 pmol/m?/giay (dugc do bing méay LI-250A -
LI-190R Quantum Sensor, LI-Cor, USA). Sau 4 tuin,
chiéu cao céy, trong lugng tuoi va trong lugng kho
toan cay, kha nidng nhin 4anh sing t6i da cia quang
hé II va t6c d¢ chuyén dién ttt & cap 14 thi 5 (tinh tu
ngon) dugc xac dinh.

Khdo sdt anh hudng cta cudng dé dnh sdng
dé LED 660 nm trén su phdt huynh quang
diép luc té a (dlt a) & ld ciia cdy Lu'i Rdn tdng
trudng in vitro

Cay Lu6i Ran in vitro dugc ddt dudi anh sdng 6 LED
& cac cusng d6 25, 50, 100 va 150 pmol/m?/gidy. Su
phéat huynh quang diép luc t6 a & la tha 5 (tinh tu
ngon) cuia cay sau 4 tudn chiéu sang dugc xac dinh.
Céc thi nghiém trén cay in vitro dugc thuc hién tai
Trung tim Ung dung Cong nghé LED trong Néng
- Sinh hoc (LAFTRC), Pai hoc Qudc gia Chonbuk
(Han Qudc).

Xirly dnh sang dé LED 660 nm trén cdy LuGi
Rdn ex vitro

Céy Ludi Rén ex vitro tang trudng dudi dnh sdng tring
hay d6 LED & clng cudng d6 100 wmol/m?/giay.
Dién tich 13, 46 ma khau va van t6c quang giai nudc;
ham lugng sic t6, ham lugng dudng, tinh bot va phe-
nolic & cdp 14 thi 5 (tinh ti ngon) va sinh khdi ctia
toan cdy dugc xdc dinh. Céac thi nghiém trén cay ex
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vitro dugc thyc hién tai Trung tim Nghién ctiu Ung
dung Cong nghé cao trong Nong nghiép (RCHAA) va
PTN Sinh ly thuc vat, Trudng Dai hoc Khoa hoc Tu
nhién, PHQG-HCM.

Do su’'phdt huynh quang diép luc té a cua ld

Su phét huynh quang dlt a & 14 ctia ciy Lugi Rin
dugc ghi nhin bang dau do huynh quang ctia huynh
quang k& PAM 2500 (Wazl, Germarny). Cac cdy in
vitro dugc cho thich nghi trong t6i hoan toan sau
15 phut bang kep 14 DLC-8 (Dark Leaf Clip DLC-8)
va cho vao may trong diéu kién t6i va xdc dinh lan
lugt hai gid tri huynh quang t6i thiéu (F,) sau 1 phut
va gia tri huynh quang t6i da (F,,) sau 1 chép séng
5.700 umol/m?/giay trong 0,1 gidy. Ngay sau d6, mau
la dugc thich nghi sang 10 phat dudi ding cac diéu
kién anh sdng thi nghiém (st dung kep 14 Leaf - Clip
Holder 2030B). Cac gid tri huynh quang ctia méu (F),
gid tri huynh quang cuc dai (F,’) sau 1 chép sing
5.700 wmol/m?/gidy va gi4 trj huynh quang cuc tiéu
(F,’) trong 5 gidy & anh sang do xa (far red, budc song
750 nm) lan lugt dugc ghi nhén theo thoi gian. Céc
gid tri huynh quang dugc tinh theo cac cong thuic:

Kha ning nhan anh sang t6i da cia quang hé I (PSII)

Fv/Fm = 2-F0 (g4 trj tii 0 dén 1)
Su dap tit hu)‘rn/h quang diép luc t6 theo huéng quang

Fm —F
Fm'—Fo'

Su dép tit huynh quang diép luc t6 theo huéng khong

Fm —Fo
Fm—Fo

T6c¢ do chuyén dién ti quang hop :

ETR — Factor X Ppgy/Ppps X Y (1)
(Pps2/Ppps 12 phan anh sang dugc st dung boi PSII
va c6 gia tri méc dinh la 0,5; PAR la cuong d¢ anh

hoa: gP =

quang hoa: gN =1—
ETR = PAR x

sang, ETR-Factor la d§ hdp thu anh sang va c6 gia tri
1a0,84) 0.

Ly trich va xdc dinh ham luong sdc té

0,5 g mau 14 dugc c6 lap va ly trich trong acetone
(80%) ; dich trich dugc do méat do quang & cac budc
song 470, 663 va 646 nm. Ham lugng diép luc t6 a,
b va caroten téng cong (mg/g trong lugng tuoi) dugc
tinh theo cac cong thiic ciia Wellburn va cs, 1994 1.

Ham lugng diép luc t6 a (Cp) = 12,21.A¢63 —
2,81.Ag46
Ham lugng diép luc t6 b (Cp) = 20,13.Aps6 —
5,03.A663

Ham lugng caroten e téng cdng Ccyr = (1000.A470 —
3,27.C, — 104.C}, )/198

Trong d6, Ags3, Aeas> Ag70 1a céc chi s6 OD do dugc
béng mdy quang phé trong 10 mL dich chda sic t6.
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Cé lap luc lap va do phdn ing Hill (vén téc
quang gidi nuéc)

Céc mau 14 dugc nghién trong hén hgp NaCl 0,35 M
va Tris 50 mM, pH 8. Hon hgp dich trich dugc ly tAm
500 vong/phut (5 phit) va thu dich néi. Dich néi tiép
tuc dugc ly tdm lan 2 & 2.000 vong/phut (5 phut) va
thu cén c6 chia luc lap c6 1ap. Céc thao tac dugc thuc
hién & nhiét d6 3 — 5°C, trong t6i. Mat do luc lap
dugc xac dinh bang budng dém hong ciu Neurban.
T6c¢ do phan ting Hill dugc x4c dinh théng qua sy mit
mau ctia 2,6-dichlorophenol indophenol 0,25 x 10~*
M (DCIP) trong phan ting & buéc séng 600 nm 2,

Xdc dinh dién tich Ia
Céc 14 dugc chuyp hinh va phan tich dién tich 14 nho
phin mém LIA for Win32 (LIA32).

Xdc dinh dé mé khi khdu

Cécla dugc quét1én mit dudi mot16p keo cyanoacry-
late (pha trong hén hgp dung méi toluene va ethyl
acetate) va c6 dinh 1én lam. L&p keo cyanoacrylate
in hinh bé mit 14 v6i cdc khi khiu. D6 md& clia céac
khi khau mit duéi cta 14 dugc tinh dya trén kich
thudc ngang cta tiéu khiu, dugc do bing chuong
trinh LIA32 (dua trén tric vi thi kinh Leica).

Ly trich va xdc dinh ham luong dudng téng
s6, tinh bot

Céc mau ld dugc nghién trong ethanol tuyét doi, ly
tam thu dich ndi; dich ndi dugc phalodng va thuyc hién
phén ting mau véi phenol va sulfuric acid. Ham lugng
duong (mg/g trong lugng tuoi) dugc xdc dinh bing
phuong phap do mét d6 quang & budc song 490 nm va
dua theo dudng chudn sucrose. Phan cin con lai dugc
thay phéan béi perchloric acid, san phdm thuy phan
dugc thuc hién phan ting mau véi phenol va sulfuric
acid. Ham lugng dudng (mg/g trong luong tuoi) dugce
x4c dinh bang phuong phap do mét d6 quang & budc
song 490 nm va dudng chuén glucose 2.

Xdc dinh ham luong phenolic téng

Phenolic toan phan trong 14 dugc dinh lugng béng
phuong phép Folin-Ciocalteu theo nguyén tic sy khti
thudc thtt Folin-Ciocalteu bgi hgp chit phenol trong
moi trudng kiém va tao ra san phdm c6 mau. Ham
lugng phenolic (mg/g trong lugng tuoi) dugc xac dinh
& budc song 765 nm theo dudng chudn gallic acid 1.

Xurly sé liéu

T4t ca cac thi nghiém dugc ldp lai v6i 6 mau/nghiém
thitc. S6 liéu ghi nhén tu cac thi nghiém dugc xu ly
théng ké nhd cac phdn mém Microsoft Office Excel

2010 va SPSS 11.5 cho Windows. Su phén hang, chia
nhom theo cong thiic Duncan, T-test, dya trén nhiing
khac biét c6 ¥ nghia & miic p < 0,05, cac gia tri dugc
biéu hién bang cdc mau ty khdc nhau kém theo sau s6
trung binh.

KET QUA VA THAO LUAN

Anh huéng cta anh sang d6 LED 660 nm
trén quang hgp va tang truéng ctia cay Luai
Ran in vitro

O cay Lugi Ran in vitro, anh sang do LED 50
pmol/m?/giay gitp kéo dai cac 16ng than, do d6 lam
tang chiéu cao cay so vdi cac cdy dudi dnh sang tring
(Bang 1); két qua nay ciing tuong tu cong bo trong cac
nghién cu trén ciy atiso v dau tim '>1°. Theo Hong
va cs (2012), anh sdng do thong qua thé nhan tin hiéu
phytochrome cam tng su sinh t6ng hgp gibberellin
va auxin & 14, cdc hormone ting trudng nay giup gia
tang su sinh t6ng hgp vach t€ bao, dan dén su kéo dai
tru ha diép & Arabidopsis thaliana'’. Trong khi do,
6 lugng cép 14 va sinh khdi kho cay Lugi Ran in vitro
khong c6 su khéc biét & ca hai diéu kién dnh sang tring
va d6 LED sau 4 tuin nudi cdy (Bang 1, Hinh 1). S6
lugng 14 va sinh khdéi kho la san phdm cta qud trinh
¢6 dinh CO; & thuc vat, cic san phdm ctia qud trinh
quang hop dugc tich trii trong than va la c6 vai tro
quan trong trong ting trudng va phat trién ctia cay &
giai doan sau'®. Nhu véy, anh séng d6 LED c6 tic
dong tuong tu nhu dnh sing tring ¢ cung cudng do
50 wmol/m?/gidy di véi sy ting trudng chia ciy Ludi
Rdn in vitro sau 4 tudn nuoi cdy.

Hinh 1: Cay Ludi Ran in vitro sau 4 tuan ting
trudng duéi anh sang trang (A) va dé LED (B),
cudng do anh siang 50 umol/m?/giay.

Dé danh gid chinh xdc anh hudng ctia dnh sing do
LED trén quang hgp & cay Ludi Rén, cdc 14 ctia cay in
vitro dugc do su phat huynh quang diép luc t6. Thong
qua phép do huynh quang & 1a da thich nghi t6i, ty
1¢ F,, (d¢ léch huynh quang)/F,, (huynh quang t6i da)
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thé hién kha nidng nhan 4nh sing t8i da (hiéu ning
quang héa t6i da) cta trung tdm phan Gng ctia PSIL
Ty 1é F,/F,, thip §1a ctia cdy in vitro ting trudng dudi
anh sang do LED (F,/F,, = 0,68). Su suy giam ty 1¢
nay la d4u hiéu t6n hai ctia PSII, déc biét protein D1
noi dat cdp phan t diép luc t6 hodc do sy mét diép
luc t6 & trung tdm phan tng'°. Trong khi d6, 14 cay
Ludi Rén in vitro ting trudng dudi anh sdng tring cd
ty 1é F,, /F,, tuong tu cdy khoe manh tu 0,7 dén 0,8
(Bang 1). Theo Hogewoning va cs (2010), ty 1& F,/F,,
G 14 ciy dua chudt trong dudi anh sdng xanh hodc do
don sac ludn thip hon cic ciy trong dudi anh séng két
hgp !%, hon nita 4nh séng do gay hu hai PSIL Sy t6n
hai ctia by mdy quang hop dan dén ty 1¢ F,/F,, thip
cling thdy & lan ho diép tang truéng dudi anh sang do
50 v6i dnh séng tring 2’

Bén canh d6, su phat huynh quang 6 nhiingla da thich
nghi sdng cho biét t6c do chuyén dién tit quang hgp
(ETR) tti quang hé IT sang quang hé I (PSI), chi s6 nay
c6 mdi tuong quan tuyén tinh véi sy dong hoa car-
bon &14 thong qua chu trinh Calvin !°. Téc d chuyén
dién t quang hgp & 14 cay Ludi Rén in vitro ting
trudng duéi anh sang d6 LED khong khac biét so véi
doi chiing, vi vy trong lugng kho cua toan ciy khong
khéc biét gitia hai nghiém thidc nay (Bang 1). Tém
lai, 4nh sang do LED véi cudng d6 50 pwmol/m?/gidy
lam hu hai va giam kha nédng nhén anh sang ctia PSII,
nhung su hu hai nay khong nhiéu nén chua thé lam
giam ETR va su tich liy sinh khéi kho & cay in vitro,
do d6 sy khdc biét vé ting trudng ctia cidy Ludi Rén
dudi hai diéu kién nay khong r6 rét.

Trong nghién ctu trudc day, viéc gia ting cuong do
anh sdng tit 50 1én 150 pmol/m?/gidy lam giam sinh
khéi khé clia cay Lugi Rén in vitro®. Dudi anh sing
do LED, cuong d¢ anh sang tang da dan dén hién
tugng ha thdp kha ndng nhan dnh sang t6i da ctia PSIT
thé hién qua sy gidm chi s6 F,/F,, ¢ 14 (Hinh 2A),
kém theo d6 1a sy gidm kha nang dép tt huynh quang
diép luc t6 a theo huéng quang hoa (qP) (Hinh 2 B).
Trong con dudng dép tit huynh quang diép luc td theo
hudng quang hoa, cac electron tii nudc dugc nhin boi
PSII va chuyén cho PSI trong thong qua chudi chuyén
dién tii quang hgp !, chi s6 nay giam & 1a cay Ludi Rin
cho thdy su du thiia nidng lugng & cac muic cudng do
anh sang cao va lam giam hiéu ning st dung quang
néng cho chudi chuyén dién tit quang hgp. Tuy nhién,
véi cudng d6 dnh sang 100 hay 150 pmol/m?/gisy
chua thé lam thay d6i t6c do chuyén dién tli quang
hop (Hinh 2C), vi nang lugng du thita & PSII con dugc
dap tit theo hudng khong quang hoéa (qN) thong qua
su toa nhiét ctia 14 (Hinh 2D). Thong thudng, gid tri
gN ting thé hién sy gia ting muc d tda nhiét khi dap
ung véi stress dudi anh sang cao. Trong thi nghiém
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nay, qN khong thay d6i ¢ cdc mic thay d6i cudng do
4nh sdng, cho thdy chua c6 ddu hiéu stress 4nh séng.
T6c d6 chuyén dién ti quang hgp (ETR) khong thay
d6i & cdc miic cuong do 4nh sdéng mot lan nita khdng
dinh cac cudng d¢ anh sang dugc st dung trong thi
nghiém chua du dé géy stress dnh sdng ciy Ludi Ran
in vitro.

Anh huéng cta anh sang dé LED 660 nm
trén kha nang quang haop, su tich liy cac
hop chat bién duéng so cap va thicap & 1a
cay Ludi Ran ex vitro

Khi xt ly cdy Ludi Ran ex vitro v6i anh sdng & cudng
do bat dau ha thdp kha ning nhan dnh sdng ctia PSII
(100 pmol/m?/gidy), cic cay ting trudng dudi anh
sang do LED c6 dién tich va vén t6c quang giai nudc
& 1a thdp hon so véi déi chiing (Bang 2). C6 1é su
t6n hai ctia PSII 1a nguyén nhan dan dén sy giam kha
ning phéng thich oxygen & luc lap ¢ l4p ti 14 ctia
cay dudi dnh sdng d6 LED so v6i d6i chiing. Theo Hu
va cs (2016), anh séng do c6 vai tro tin hiéu thay d6i
dong ion KT va cht tan tif t€ bao khiu sang céc t&
bao bao v, do d6 gay dong khi khéu va Nagendran va
Lee, (2014) da ghi nhan sy dong khi kh4u khi céc cay
séng trong diéu kién stress>!>. Tuy nhién, trong thi
nghiém nay, 4nh sdng d6 LED khong lam thay déi do
mo& khi kh&u mat dudi ctia 14 cay Ludi Rén (Bang 2).
Céc phan ta diép luc t6 va carotenoid ndm trén phic
hgp an tenna ctia quang hé thong c6 vai tro thu nhan
nang lugng anh sang va chuyén cho trung tim phan
tng, tai diy quang ning dugc chuyén thanh hoa ning
thong qua chuéi chuyén dién ti quang hgp!. Thong
thudng dudi cic stress quang oxi hoa, sy mat cic phan
tt diép luc t6 13 nguyén nhan dan dén giam ty 1é
F,/F,, 1°. Tuy nhién, ham lugng diép luc téavab &
14 khong c6 su khac biét gitia hai nghiém thiic anh
sang trang va dé6 LED (Bang 3), vdy su tdn hai cta
PSII & 14 cay Ludi Ran dudi énh sang do LED 100
wmol/m?/gidy khéng phai do sy gidm s6 lugng phan
ttt diép luc t6. Trong khi d6, ham lugng carotenoid
téng & 14 cay ting trudng dudi dnh sdng d6 LED (0,68
mg/g trong lugng tuoi) thdp hon 8% so véi d6i chiing
(0,74 mg/g trong lugng tuci) va lam ting ty 1& diép
luc t6 trén carotenoid (Bang 3). Carotenoid déng
vai trd chtl chét trong sy déap tit cac diép luc t6 bi
kich hoat qua mtic khi bi stress anh sang cudng do
cao thong qua chu trinh xanthophyll, giup giai phong
néing lugng du thtia ctia PSII theo con dudng khong
quang héa'. Theo Mohanty va cs (2016), anh sang
do6 1a mot tin hiéu trong diéu hoa sy sinh téng hop
carotenoid va su giam carotenoid & 1a ctia céy tang
truéng dudi anh sang do tuong tu nhu & cac céy bi
thiéu sang khi phat trién duéi tan ctia loai cay khac®.
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Béang 1: Chiéu cao va trong lugng khé ciia toan cay, hiéu suit lugng ti téi da ( F, /F,, ) va téc d6 chuyén dién ti
(ETR) ctia quang hé Il & 1a cay Luéi Ran in vitro sau 4 tuan duéi anh sang trang va dé LED 660 nm c6 cling cuéng

d6 50 umol/m?/giay
Anh sing Chiéu cao cay (mm) Trong lugng kho F,/F,, ETR (umol
(mg) electrons/m?/giay)
Tring (PC) 60,0 £ 1,2 10,50 0,1 0,75 £ 0,01 12,18 4 1,47
Do 68,7 +£3,8* 10,00 £ 0,1V 0,68 = 0,05 * 10,16 + 1,36 VS

* Sy khac biét c6 y nghia & miic p < 0,05, NS khong c6 khéc biét Anh hudng ctia cudng do anh séng d6 LED 660 nm trén sy phat huynh
quang diép luc t6 a ¢ 14 cay Lu6i Rén in vitro.

0.8 1
a ab 0.9
0.7 A
b 0.8
0.6
0.7
0.5 C 0.6
=04 T 05
0.3 0.4
0.3
0.2
0.2
0.1 0.1
0 T 0 T
12 1
| |
a C 0.9 D
10 a a 0.8
EE 8 0.7
= 0.6
~ B b >
=g 6 Z 0.5
= a
= 0.4 ab ab
£ 4
g 0.3 b
> 0.2
0.1
0 T T 0
0 50 100 150 0 50 100 150

Hinh 2: Nang suét lugng tir t6i da (quantum yield) cta PSII (F, /F,,), van téc chuyén dién ti (ETR), su lam diu
quang héa (qP) va khéng quang héa (qN) ctia Ia cay Lui Rén in vitro tang truéng 4 tuan duéi anh sang dé
LED & cac cuang do 25, 50, 100 va 150 umol/m?/giay.

Bang 2: Dién tich 14, d® m& khi khau va van téc quang gidi nudc ciia luc lap ¢6 lap tir 1a cdy Lui Ran ex vitro sau
4 tuan duéi anh sang trang hay dé LED véi cudng dé 100 pmol/m?/giay

Anh sang Van t6c quang giai nudc (nmol Oy Dién tich 14 (cm?) Do mé khi khiu (um)
/triéu luc lap/phit)

Tring (PC) 0,443 + 0,006 1,64 £ 0,08 3,30 £ 0,08

Do 0,384 £ 0,002 * 1,39 £ 0,05* 3,30 £ 0,06 VS

* Su khdc biét ¢ ¥ nghia ¢ miic p < 0,05, NS khong c6 khac biét
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Bang 3: Ham lugng sic té & la cay Ludi Ran ex vitro sau 4 tuan duéi anh sang tring hay dé LED véi cudng do 100

umol/m?/giay

Anh sang

Dlta
Tring (PC) 2,05 4 0,09
Do 2,09 £ 0,055

Ham lugng sic t6 (mg/g trong lugng tuoci)

DItb Carotenoid
0,54 = 0,03 0,74 = 0,03
0,57 & 0,02 S 0,68 = 0,01 *

* Su khac biét ¢6 ¥ nghia ¢ miic p < 0,05, NS khong c6 khac biét

Bang 4: Ham lugng dudng, ham lugng tinh bdt va phenolic téng & 1a cay Ludi Ran ex vitr o sau 4 tuan duéi anh

sang trang hay dé LED véi cudng d6 100 umol/m?/giay

Anh sang

Tinh bot
Tring (PC) 80,01 4= 5,45
Do 78,04 £ 8,20 ¥

Ham lugng (mg/g trong lugng tuoi)

Duong Ham lugng phenolic
25,85 £ 3,64 1,56 £ 0,07
17,69 £ 1,45* 3,50 + 0,16 *

* Su khac biét c6 y nghia ¢ miic p < 0,05, NS khong c6 khac biét

Két qua phan tich cac hgp chit bién dudng cho thiy
ham lugng tinh bot dy trit ¢ 14 cla ciy tang trudng
duéianh sang d6 LED khong d6i so v6i dnh sdng tring
(Bang 4), theo d6, ham lugng dudng gidm song song
Vv6i sy gia ting tich liy phenolic ¢ 14. Ham lugng phe-
nolic téng & cy thich nghi duéi diéu kién anh sang do
LED don séc dat 3,50 & 0,16 mg/g trong lugng tuoi,
tang gdp 2,1 ldn so vé6i doi chiing. C¢ 1€ lugng duong
gidm da dugc chuyén hudng dé tich lay cdc hgp chit
phenolic, sy xudt hién va gia taing hgp chit pheno-
lic gitip tdng kha ndng thu don cic gbc oxy hoa tu do
dugc sinh ra trong qua trinh dép ting véi stress quang
héa dudi anh sang?!. Sy gia ting ham lugng phenolic
khi xt ly 4nh sdng don sic cling dugc bdo cdo tuong
ty trén cay xa lach®. C6 thé, 4nh sang do LED la tin
hiéu gia ting su tdng hgp cac hgp chit phenolic & cay
Ludi Ran, déay 1a cach dép ting ctia cdy d€ thich nghi
duéi diéu kién dnh sang don sic nay.

KET LUAN

Anh sing d6 LED 660 nm & cudng do 50
umol/m?/giay gitp ciy kéo dai long than nhung
khong thay déi sinh khéi ctia cay Ludi Rdn in vitro.
O cudng d6 100 va 150 umol/m?/gidy, 4nh sing do
LED 660 nm lam gidm kha nang nhan anh sing t&i
da (F, /F,,) va sy dép tat huynh quang theo huéng
quang hoa (qP) ctia quang hé II. Tuy nhién, sy dap tit
huynh quang theo huéng khong quang héa (qN) va
t6c d6 chuyén dién ti (ETR) van ¢ muc 6n dinh. Cay
Ludi Rén ex vitro trong anh sang d6 LED & cudng
d6 100 pmol/m?/gidy c6 dién tich 14, van t6c quang
gidi nudc cta luc lap c6 1ap, ham lugng carotenoid va
dudng tong s & 14 gidm so véi cdy ting trudng dudi
sang trang. Ham lugng tinh bot van dugc duy tri,
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dong thoi thuc ddy su gia ting ham lugng phenolic
téng dé€ ho trg cay dap tng vé6i diéu kién chiéu sdng
nay.

DANH MUC CAC TU VIET TAT

DCIP : 2,6-dichlorophenol indophenol 0,25x 10-4 M
DIt : diép luc t6

ETR : van t6¢ chuyén dién ti

Fv/Fm : kha nang nhan dnh sang t6i da ctia quang hé
II

LED (Light Emitting Diode ): Diode phat quang
PAL : phenylalanine ammonia lyase

PSII : quang hé II

qP : huéng quang héa

qN : hudng khong quang hoa

TUYEN BO SUNG POT LOI iCH
Cac tac gia dong y khong c6 bat ki xung dot lgi ich
nao lién quan dén cac két qua da céng bo.

PONG GOP CUA CAC TAC GIA

Lé Anh Tudn va Seon-Ki Kim gép phén thuc hién cac
thi nghiém, xt ly cac di liéu va viét ban thao. Phan
Ng6 Hoang va D6 Thuong Kiét gép phan thao luan
cac két qua thi nghiém, stia ban thao.

LO1 CAM ON

Nhoém tac gia chan thanh cdm on ngudn kinh phi hé
trg tit d€ tai cdp truong (ma sé T2017-50), Trudng
Dai hoc Khoa hoc Tu nhién, PHQG-HCM. Céc thi
nghiém dugc thuc hién tai TT Nghién cu Ung dung
Cong nghé cao trong Nong nghiép (RCHAA); Phong
thi nghiém Sinh ly thuc vat, khoa Sinh hoc - Céng
nghé sinh hoc thudc Trudng Pai hoc Khoa hoc Ty
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nhién, PHQG-HCM va TT Ung dung Céng nghé
LED trong Néng-Sinh hoc thuéc PHQG Chonbuk,
Han Qudc.
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Effect of the red light on the photosynthesis and phenolic
accumulation in leaves of Hedyotis corymbosa (L.) Lam

Le Anh Tuan'"*, Phan Ngé Hoang", Seon-Ki Kim?2, Do Thuong Kiet'

ABSTRACT

Hedyotis corymbosa (L) Lam a native herbaceous species containing many phenolic compounds is
used in traditional medicine and medicinal technology. Phenolic acid, as well as many other sec-
ondary metabolites are photosynthetic-derived products. In this research, red LEDs (660 nm) and
white fluorescent light were used to investigate the effects of different light sources on the pho-
tosynthesis and leaf phenolic compound accumulation of in vitro and ex vitro plants. Red LED (50
umol/m?/sec) promoted the stem elongation without changing plant biomass of in vitro plants. In-
creasing red LED intensities (from 50 to 100 or 150 wmol/m?/sec) decrease maximum photochem-
ical quantum yield of PS Il (F,/F,;) and coefficient of photochemical fluorescence quenching (gP),
but stabilized electron transfer (ETR) and coefficient of non-photochemical fluorescence quench-
ing (gN) of in vitro leaves. Under 100 umol/mz/sec of red LED, exvitro leaf area, carotenoid contents,
isolated chloroplast. Hill reaction and total sugar content were significantly reduced in comparison
to those parameters from control plants under white light. Ex vitro plants' total carbohydrate con-
tents were not statistically different the total leaf phenolic content of ex vitro plants under red LED
light exposure was much higher than that the of control.

Key words: Chlorophyll fluorescence, Hedyotis corymbosa (L) Lam, phenolic, photosynthesis, red
light
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	Xác định hàm lượng phenolic tổng
	Xử lý số liệu
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	Đóng góp của các tác giả
	Lời cảm ơn
	References




