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Nhiing bién d6i sinh 1y, hoa sinh cta cay
Phong lan Phi di¢p tim (Dendrobium anosmum
Lindl.) trong qua trinh luyén ex vitro

Cao Phi Bang

Tém tit—Qua trinh luyén ex vitro ¢6 y nghia rat
16m ddi véi cong nghé vi nhan giéng. Ciy c6 ngudn
gbc in vitro phai thich nghi rit nhanh chéng véi sw
thay dbi ctia moi tru'o’ng Cong trinh nay cé muc tiéu
nghién ctru mét so bién dbi smh ly, hoa sinh cia ciy
Phong lan Phi di¢p tim ¢é ngudn gbe in vitro trong
qua trinh luyén ex vitro nhw cac ham luo’ng nuéec,
chéit kho, proline ciing nhw cac séc to quang hop
(chlorophyll a, chlorophyll b va carotenoid), huynh
quang chlorophyll va hoat d§ ciia mt sb enzyme
chéng oxy héa (peroxidase va catalase). Két qua
nghién citu chi ra ring ham lwong nwéc giam xudng
trong cdy ex vitro so véi cdy in vitro. Ham lwgng
chlorophyll va carotenoid trong mo la ting theo qua
trinh luyén ex vitro. Khi cic ciy dwgc chuyén khéi
mdi trwdng in vitro, hiéu suit quang héa cwe dai ciia
quang h¢ II (Fv/Fm) giam xudng & nhirng thoi ki
luyén sé'm va chi phuc hdi ¢ thoi ki mudn cia qua
trinh luyén cdy. Ham lwgng proline va hoat d§ cac
enzyme chdng oxy héa ting I1én & cic thoi ki khac
nhau cia qua trinh luyén. Gia tri cuc dai ciia ham
lwgng proline va hoat d§ cac enzyme dwgc ghl nhén
& pha ex vitro dau tién, thoi ki cay bi mat nhleu nudéc
nhéat. Nhitng két qua nghién ctu nay goi y ring ciy
phong lan Phi di€p tim in vitro da thich nghi véi sw
chuyén méi trudmg séng bing cach phat trién nhirng
dap g sinh li ciia hé théng quang hop ciing nhw bd
may chdng oxi héa.

Tir khda—bién ddi sinh ly, héa ly, luyén ex
vitro, Phong lan Phi diép tim (Dendrobium
anosmum Lindl.)

1. MO PAU

hong lan Phi diép tim (Dendrobium anosmum
Lindl.) thugc ho Phong lan (Orchidaceae) giéng
Hoang thao (Dendrobium). Phi diép tim cé than cay
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thong, 14 xép hai hang doc theo than, day, hoa dep,
phtu hop v6i muc tiéu trang tri, 1am canh, nén dugc
trong rong rai va cé gia tri kinh té cao. Ngay nay, nhu
cau cua con nguoi V6i lodi Phong lan nay ngay cang
I6n nén viéc nhan giéng loai lan ndy bang cong nghé
nudi cdy md té bao thuc vat (in vitro) duoc thuc hién
& nhidu noi. Mot s6 nghién ciu nhan giéng loai lan
nay bang cdng nghé in vitro da duoc bao céo [1-3].
Trong cdng nghé nhan gidng in vitro, mudn
chuyén cay con tir giai doan éng nghiém ra moi
truong tu nhién can phai trai qua qua trinh luyén ex
vitro. Trong qué trinh nay, cy con phai thich nghi
V6i su thay ddi cua moi truong sdng tir nhan tao
(gidu duong, cb phytohormone va c6 do am cao)
dén ty nhién trong mot thoi gian ngin. Dé co thé
thich nghi v&i méi trudng méi, 6 thé co thé ching
s& ¢6 nhiing bién ddi vé sinh ly, hda sinh rat dang
cha y [4-7]. Cay thudc I4 in vitro khi chuyén sang
diéu kién ex vitro hai tudn c6 ham luwong
chlorophyll téng sb (Chl a+b) tang 1én, tir 0,9-1,1
g/kg mau tuoi 1én 1,5-1,7 g/lkg mau tuoi, ngoai ra,
hiéu qua quang hoa cua quang hé II (Fv/Fm) ciing
tang 1én ¢ cdy ex vitro [4]. Trong mot nghién ctiu
khac, dong thai ham lugng chlorophyll trong 14 cay
thuéc 14 tuy bién doi phu thuoc vao ham lugng
dudng trong mdi truedng nudi cay ciing nhu ché do
chiéu sang ¢ giai doan trudc luyén cdy ex vitro,
nhung déu c6 xu hudng ting cao & giai doan cudi
khi so véi & didu kién in vitro [6, 8]. Tuy nhién,
trong bo cao cua Jeon va cs. (2006), ham lugng
chlorophyll trong 14 cay Doritagnopsis hau nhu
khéng bién doi trong qua trinh luyén cay [7]. Gan
day, Jahan va Anis (2014) di chi ra rang ham
lugng chlorophyll va carotenoid trong 14 cdy Tam
phong (Cardiospermum halicacabum) giam xubng
trong nhiing ngay dau (bay ngay dau tién) va ting
Ién & cubi thoi ki luyén cay [9]. Su thay d6i ham
lugng sic té quang hop & cay ex vitro so véi cy in
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vitro trong qua trinh luyén thuong phu thuéc vao
ché @6 chiéu sang ciing nhu ham lugng duong c6
trong mdi trudng nudi ciy [5]. Trong nghién ciu
trude ddy cua ching toi trén dbi tuong cay Riéng
ban dia Bic Kan (Alipinia sp.), ham lugng
chlorophyll ciing nhu carotenoid ting 1én khi cho
cy in vitro tiép xuc voi anh sang tu nhién, va ting
manh & thoi ki cudi cua qua trinh luyén cay ex
vitro. Tuong ty, huynh quang chlorophyll ciing
tang manh ¢ hai thoi Ki luyén cay cudi [10]. Gan
day, ham lugng sic t6 quang hop va hiéu qua
quang hoa cta quang hé Il (Fv/Fm) cua cay Phong
lan Pai chau (Rhynchostylis gigantae) thoi ki dau
luyén cay ex vitro da duoc budc dau nghién cuu
[11]. Trong d6, ham Ilugng chlorophyll va
carotenoid cua cay ex vitro déu cao hon so véi cay
in vitro. Huynh quang chlorophyll cua 14 cay ex
vitro tang nhe so véi cay in vitro.

Bén canh céc sic t6 quang hop, hoat do cac
enzyme chéng oxy hoa ciing duoc quan tam
nghién ctru trong qua trinh luyén cay ex vitro nhu
cac peroxidase, superoxide dismutase, catalase...
Céc enzyme nay thuong lién quan dén con duong
loai bo cac gbe oxy hda ty do ciing nhu H,0, trong
md thuc vat nén ching gitr vai trd bao vé quan
trong & thuc vat chéng lai céc stress bat lgi cua
moi treong [12]. Trong qua trinh luyén ex vitro
cdy Tam phong, hoat tinh superoxide dismutase
tang manh trong bay ngay dau, nhung sau d6 giam
dan & cudi qua trinh. Trong khi d6, hoat tinh
catalase va ascorbate peroxidase ting dan trong
sudt qué trinh luyén cay ex vitro [9]. O cay cic
ddng tién (Gerbera jamesonii H. Bolus ex Hook),
hoat do cua ca bon enzyme superoxide dismutase,
ascorbate peroxidase, catalase va superoxide
dismutase trong mé 14 nho hon ¢ cdy da luyén ex
vitro so vai cdy in vitro [13]. Nguoc lai, hoat do
cua ca bon enzyme trén déu ting & cay Dau dai An
Do (Tylophora indica) trong thoi ki luyén ex vitro
S0 Vi cdy in vitro [14]. Hoat d¢ catalase trong I&
cdy Riéng Bic Kan khong ting & cay in vitro tiép
xUc vaéi anh sang tu nhién nhung tang l1én ¢ ciy da
chuyén khoi moéi truong nhan tao [10]. O cay
Phong lan Dai chau, hoat d¢ catalase tang 1é€n trong
thoi ki dau luyén cy so véi cay in vitro [11].

Nhiéu dic diém sinh Ii, héa sinh tha vi da dugc
phét hién & mot s6 thyc vat in vitro trong qué trinh
luyén cdy. Tuy nhién, nhitng nghién ctu sy bién
d6i nay con chua duoc thuc hién & cay Phong lan
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Phi diép tim. Nghién ctu nay c6 muc tiéu xac dinh
céc bién ddi vé ham lugng nudc va chat khd, ham
lugng proline va cac sic té quang hop, huynh
quang chlorophyll ciing nhu hoat d6 cuia cac
enzyme chdng oxy hoa tuong ddi phirc tap trong
qué trinh luyén cy ex vitro. Nhitng két qua nghién
ciiu V& cac dong thai sinh 1i, hoa sinh nay c6 y
nghia 16n, cung cap céc thong tin khoa hoc b ich,
ddng thoi gop phan xay dung céc bién phap ki
thuat dé luyén cay maot céch cé hiéu qua.

2. VAT LIEU VA PHUONG PHAP
Vit liéu nghién ciru

Cay Phong lan Phi diép tim in vitro c6 nguon
géc tir hat dwoc nudi ciy trén moi truong Knudson
[15] c6 bo sung 30 g/L dwong sucrose, 100 ml/L
nudc dira, 100g/L khoai tdy 1 g/L than hoat tinh, 6
g/L agar (hdng san xuit Qualigens, Mumbai, India)
va 0,3 mg/L NAA (a-naphthalene acetic acid)
(Merck, Bc), c6 3-4 14 va téi thiéu 3 ré duoc su
dung cho qué trinh luyén ex vitro. Thi nghiém gdm
30 binh ciy, mdi binh c6 ba cay. Céac binh cay
duoc dit trong phong nudi cdy voi didu kién nhiét
do 25°C/22°C (ngay/dém), chu ki 12 h sang/12 h
t6i, chiéu sang véi dén Neon (hing Rang Poéng,
Viét Nam), cuong do anh sang khoang 1920-1990
lux. Qua trinh luyén ex vitro : (1) Binh chira cay
dugc cho tiép xdc véi &nh sang tu nhién (cudng do
anh sang dao déng trong khoang 350-900 lux) 7
ngay. (2) Sau d6 agar duogc loai bé nhe nhang va
céy da loai bo agar dugc ngdm 5 pht trong dung
dich KMnO, 0,1%, dat trén bé mat gid co khay
chtra nudce phia dudi trong thoi gian 5 ngay, phun
swong 2 lan/ngay. (3) Tiép theo, ciy duoc trong
trong chau nhua c6 gia thé 13 hdn hop réu kho:dén
(ti I& 1:1), dat trong nha ludi tai Trung tdm Nghién
cttu Cong nghé Sinh hoc, Trudng Pai hoc Hung
Vuong véi diéu kién chiéu sang ty nhién, phun
swong 2 ngdy/lan. Cac mau 14 duoc thu vao céc
thoi diém ngay dau tién (DO) chuyén ra tiép xtc
v6i anh sang tu nhién, ngay thir 7 chuyén ra khay
(D7), ngay thir 12 (D12), cay bét dau dat vao chau
chira gia thé va ngay 28 (D28), 56 (D56) tinh tur
thoi diém DO.

Phwong phap nghién ciru

Huynh quang chlorophyll dugc do truc tiép tir l4
cua it nhat nam cay khac nhau, mdi cay do it nhat
mot 14 bang méay OS30p+ (OPTI-SCIENES, M¥).
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L4 cua it nhat ba cay khac nhau (mét 1a/cay) dugc
thu dé thuc hién cac phan tich héa sinh. Ham
luong chlorophyll va carotenoid duoc tach bing
dung dich acetone 80%, quang phd hap phu cua
dich chiét duoc do ¢ cac budc séng 663,2 nm,
646,8 nm va 470 nm bang may quang phé hap phu
UV-VIS GENESYS 10uv (Thermo Electron
Corporation, M§) theo phuong phap dugc md ta
boi Nguyén Vin Ma et al. [16]. Hoat do enzyme
catalase dugc xac dinh bang phwong phap chuin
do dugc mo ta boi Nguyén Vin Ma va cs. [16].
Ham luong nude va ham luong chat kho dugc xac
dinh bang céch can khdi lwong tuoi (KLT) véi can
ki thuat (PioneerTM, Ohaus Corp., My), sau do
ciy duoc sidy khd ¢ 80°C trong 48 h dén khdi
lwong khong doi, can khéi lugng khd (KLK). Ham
lwong nudc va chat khd 13 ti 1 % cua nudc va %
chat khoé cua khdi luong tuoi [16].

3. KET QUA VA THAO LUAN
Ham lwgng nuée, chit khd

Cay in vitro phai thich nghi rat nhanh véi céac
diéu kién mai cua moéi truong ngoai canh trong
qua trinh luyén cay ex vitro. Do am khong khi la
mot trong nhitng diéu kién song thay d6i rd nét
nhét, thuong & mac gan bdo hoa hoic bdo hoa
trong moéi truong in vitro giam xudng khoang 70-
80% & khdng khi bén ngoai. Trong mot s6 nghién
ctu trude day da chi ra c¢d sy giam ham lugng
nudc trong md cdy Téo (Malus pumila cv.
Greensleaves) [17] hoic cay Riéng (Alipinia sp.)
[10] ex vitro so véi cay in vitro.

Ham lugng nudc trong cay Phong lan Phi diép
tim cao nhat & thoi diém DO, khi ciy dugc giir
trong binh thay tinh chira méi treong dinh dudng
nhan tao, dat 94,42% KLT). Ham lugng nudc
giam xubng khi cay duoc tiép xdc véi anh sang tu
nhién (D7), chi con 91,77% KLT. Ham luong
nuée giam xudng thdp nhat ¢ thoi diém D12
(89,86% KLT). Ham lugng nudc tang 1én ¢ thoi
diém D28 (91,26% KLT) nhung lai giam & thoi
diém D56 (90,18% KLT). Ham lugng chét kho cua
cay Phong lan phi diép tim trong cac thoi diém
nghién ctu bién doi nguoc véi ham luong nudc.
Gi4 tri ham lugng chat kho thap nhit ¢ thoi diém
DO (558% KLT), cao nhit ¢ thoi diém D12
(10,14% KLT) va D56 (9,82% KLT) (Hinh 1).
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Théi gian luyén ciy ex viro (ngay)

Thiri gian luyén ciy ex vitro (ngay)

Hinh 1. Ham luong nude va ham lugng chét kho ciia cay
Phong lan Phi diép tim trong qua trinh luyén ex vitro. D = ngay
(day). Thanh sai sb thé hién gié tri do 1éch chuén. Céc thanh sai

s6 dugc danh déu ciing chit cai khong khac nhau c6 ¥ nghia
théng ké (p=0,05) khi kiém dinh vdi phép kiém tra Duncan.

Sy bién d6i ham lwong nude va ham luong chat
khé trong cay lan Phi diép tim ¢ thoi ki luyén ex
vitro c6 thé do sy thay dbi v& d6 4m cua mdi
truong séng. Trong nhitng thoi ki dau, khi d6 am
moéi trudng giam xubng dot ngdt, cdy mat nudc
dan t6i ti 1& nudc so véi khbi luong tuoi giam,
ddng thoi ham lwong chat kho tang 1én. Ngoai ra,
mot nguyén nhan khac lam ham lugng nude giam,
ham luong chit kho ting 1a do hoat dong quang
hop cua cdy manh hon dudi diéu kién anh sang tu
nhién. Thuc vay, hoat dong quang hgp manh hon &
CcAy ex vitro so vai ¢ cdy in vitro da dugc quan sat
& mot sb thuc vat nhu Co dau (Elaeis guineensis
Jacq.) [18]. Cac két qua nghién ctu cua ching toi
xac dinh nhitng nghién ciu khac vé ham lugng
nu6c trong cdy Téo [17], cay Riéng [10] hoic va
cay Phong lan Pai chau [11] in vitro trong qua
trinh ra ngoi.

Ham lugng proline

Proline Ia mot amino acid wa nuéc, thudoc nhém
amino acid ty do, cd kha ning hoa tan manh trong
nuGc Va tao ap suat tham thau cho té bao. Proline
dugc tich lity trong co thé thyc vat trong didu kién
sinh 1i binh thuong va khi bi stress. Tt 1au, amino
acid nay dwoc chimng minh c6 rat nhiéu vai trd
trong su phat trién ciing nhu tinh chdng chiu cua
thuc vat, dac biét khi moi truong séng thay ddi
[19, 20].
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Hinh 2. Ham lugng proline cia cdy Phong lan phi diép tim
trong qua trinh luyén ex vitro. D = ngay (day). Thanh sai s6 thé
hién gia tri d6 léch chuén. Cac thanh sai s6 dugc déanh diu cing
chit c4i khong khéc nhau ¢6 ¥ nghia théng ké (p=0,05) khi kiém

dinh v&i phép kiém tra Duncan.

Két qua phan tich ham lugng proline trong md
I4 cta cay Phong lan Phi diép tim & cac giai doan
ctia qua trinh ra ngdi (Hinh 2) cho thiy ring ham
lwong proline trong 14 trong ddi cao & cay in vitro,
lan luot dat 311,18 pg/g & DO va 310,65 pglg &
D7. Ham lugng cta amino acid nay tang cao hon &
céc thoi ki luyén cay, cao nhit & thoi diém D12
(596,48 pg/g 14 tuoi). O hai thoi diém D28 va D56,
ham luong proline trong cay lan phi diép tim thap
hon so véi & thoi diém D12 nhung cao hon hai
thoi diém DO va D7. C6 thé khi chuyén cay ra moi
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truong ty nhién, su mat nuéc di kich hoat co ché
tu vé bang cach ting sinh tong hop proline giéng
nhu & nhiéu loai thuc vat da biét khac khi bi dat
trong diéu kién han [19, 20]. Rit gan day, trong
nghién cau vé quéa trinh luyén cdy Pitcairnia
encholirioides (ho Dua, Bromeliaceae) cua
Resende va cs. (2016), ham lugng proline trong la
cay ex vitro (180 ngay sau khi luyén ciy) cao hon
so véi cay in vitro (150 ngay trong ong nghiém
(khong déng nip) chira méi truong dinh dudng
nhan tao ¢ bd sung GA3 (Gibberellic acid). Tuy
nhién, & loai nay, trong diéu kién 5ng nghiém dugc
dong nép, ham luong proline hau nhu khong thay
dbi giita cay ex vitro so véi cay in vitro. Ciing
trong cuing nghién ctu, néu mdi trudong dinh dudng
nhan tao c6 bé sung NAA thi ham lugng proline
trong 14 cdy in vitro lai cao hon so vai trong I4 cdy
ex vitro [21]
Ham lugng sic td quang hop

Céc sic to quang hop duoc td chirc thanh cac
phtrc hé quang hop gén trén mang thylakoid trong
luc lap cua té bao thuc vat, gom céc phan tir
chlorophyll a (Chla), chlorophyll b (Chlb) va cac
carotenoid. Qud trinh luyén cay da anh huong téi
ham luong céc sic té quang hop trong mo 14 cua
cay Phong lan Phi diép tim (Bang 1).

Bang 1. Ham luong séc té quang hop trong mo l4 Phong lan Phi diép tim trong qua trinh luyén ex vitro

;ZI] Chla Chib Chla+h Carotenoid Chla/Chib

DO | 059" | +| 0001 | 0087 | +| 0006 | 0246* | + | 0005 | 0025% | + | 0,004 | 184° | + | 014
D7 | 0342 | +| 0057 | 0199 | +| 0038 | 0542° | + | 0095 | 0058" | + | 0012 | 1,73 | + | 009
D12 | 0513 |+ | 0029 | 0208° | +| 0010 | 0813 |+ | 0039 | 0,093 |+ | 0009 | 1,72 | + | 0,04
D28 | 0610° | +| 0067 | 0353 | +| 0046 | 0966° | + | 0413 | 0117 | + | 0014 | 1,73 | + | 0,04
D56 | 0733 | +| 0057 | 0480° | +| 0093 | 1217% | +| 0451 | 0,125° | + | 0010 | 1,55 | * | 0,16

Chla = chlorophyll a, Chlb = chlorophyll b, Car = cac carotenoid, D = ngay (day)).Thanh sai sé thé hi¢n gia tri do léch chudn.
So sanh trong cling mét logi sdc té cac chir cai khac nhau thé hién su sai khdc c6 y nghia thong ké (p=0,05) khi kiém dinh véi phép

kiém tra Duncan.

Ham lugng diép luc trong 14 ciy lan Phi diép
tim & cac thoi diém D7; D12; D28 va D56 déu cao
hon so véi cdy in vitro ¢ thoi diém DO, Ngay sau
khi cay duoc tiép xuc véi anh séng ty nhién 7
ngay, ham lugng chlorophyll a trong mé 14 da cao
hon 2,15 1an khi so véi cay trong phong nudi cay
in vitro. Sy tang ham lugng chlorophyll a tiép tuc
dugc quan sat khi cay dugc dua ra khoi binh thuy
tinh, loai bo su tiép xGc véi méi truong dinh

dudng nhan tao & cac thoi diém D12; D28 va D56,
lan luot bang 3,22; 3,84 va 4,61 lan so véi & thoi
diém DO. Ham Iugng chlorophyll b trong mé 4
cia cdy in vitro ciing thap hon & cly ex vitro.
Tuong tu nhu chlorophyll a, ham lugng Chlb trong
mo 14 cta cdy Phong lan phi diép tim ting ngay
khi cay dugc tiép xdc véi anh sang tu nhién va
tang manh khi cdy dugc dua ra khdi méi trudng
nhan tao. So véi thoi diém DO, ndéng do
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chlorophyll trong m6 14 ciy lan Phi diép tim & cac
thoi diém D7; DI12; D28 va D56 tang lan luot
2,29; 3,43; 4,06 va 5,52 lan. Sy ting ham lugng
chlorophyll a va chlorophyll b cua I& cay lan Phi
diép tim trong qué trinh luyén cay kéo theo sy tang
ham lugng chlorophyll tong s (Chla+b). Sy bién
d6i ham Iugng chlorophyll téng s (a+b) cua la
trong qué trinh luyén cay c6 cung chiéu huéng voi
su bién d6i ham luong chlorophyll b. Khi so véi ¢
thoi diém DO, ham lugng chlorophyll tong sb trong
l4 cay lan Phi diép tim & cac thoi diém D7, D12,
D28 va D56 lan luot tang 2,20; 3,30; 3,93 va 4,95
lan. Trong nghién ctu nay, mic do ting ham
luvong chlorophyll b cao hon so véi ham lugng
chlorophyll a, dan t6i sy thay doi ti ¢ Chla/Chlb.
So véi cay in vitro, cay ¢ thoi ki cudi cua qué trinh
luyén ex vitro c6 ti 1& Chla/Chlb thap hon.

Tuong ty, ham lugng carotenoid trong 14 cay
cling ¢6 xu hudng ting khi luyén cay Phi digp tim
¢6 nguon gdc in vitro. Ham luong carotenoid trong
14 tang nhanh & céc thoi ki luyén cay cudi. O céc
thoi diém D7, D12, D28 va D56, ham luong
carotenoid trong 14 cdy tang 1an lwot 2,32 ; 3,72 ;
4,68 va 5,00 lan so véi & thoi diém DO.

Nhu vay, khi cho cay tiép xtc véi anh sang tu
nhién, ham luong céc sic t6 quang hop cd xu
hudng tang 1én so véi cdy dugce dat trong phong
nudi cady in vitro, véi ngudn sang nhan tao (dén
Neon, Rang Pong, cuong d6 anh sang trong
khoang 1929-1998 lux), du ring cudong do &nh
sang ty nhién thap hon, dao dong trong khoang
350-900 lux. Nhiing két qua nghién ciru caa ching
t6i phu hop véi nhiéu bao cao di cong bd cua cac
tac gia khac nhu Donnelly va Vidaver (1984) [22],
Rival va cs., (1997) [18] Pospisilova va cs., (1998,
2007) [4, 5], Kadle&ek va cs., (2001) [6], Jahan va
Anis (2014) [9], Duong va Bing (2016) [10], Bing
va cs. (2016) [11]. Tuy nhién, dong thai bién doi
cua sic to quang hop c6 mot vai khac biét nho &
mot s6 thoi diém nghién ctiiu cua qué trinh luyén
cay ex vitro. O thoi diém cay méi dugc dua ra khoi
binh nudi cay in vitro, ham luong sic t6 quang hop
suy giam nhe sau d6 méi dan phuc hdi khi cay da
quen véi méi truong ex vitro nhu & cdy Tam
phong [9], cay Hing qué (Ocimum basilicum L.)
[23]. Trong khi d6, ham lugng chlorophyll trong
mo 14 cua cay Doritaenopsis hau nhu khong bién
d6i trong qua trinh luyén ex vitro [7]. O cay Riéng
Bac Kan, ham luong sic t6 quang hop tang nhe khi

cay in vitro duoc tiép xic véi anh sang tu nhién
nhung lai giam xudng muc ban dau khi cay duoc
chuyén ra khoi méi truong dinh dudng nhan tao
[10]. Hoac & cdy Phong lan Pai chiu, ham lugng
cac sic té quang hop hau nhu khéng ting khi
chuyén cay tiép xuc véi anh sang tu nhién [11].
Huynh quang chlorophyll

Hoat tinh cua quang hé II dugc phan anh boi
huynh quang chlorophyll va phép do huynh quang
chlorophyll 1a mét ki thuét théng dung trong sinh Ii
thuc vat. Sy nhay cam cua hoat tinh quang hé Il la
mot chi s6 cho biét thyc vat dap tmg nhu thé ndo
V6i sy thay d6i méi truong [24]. Trong céc chi sb
huynh quang chlorophyll, chi sé hiéu suit quang
hoa cua quang hé II (Fv/Fm) lién quan dén ning
suat luong tir quang hop. Chi s6 nay thuong giam
thip hon & 14 cay khi bi dat trong cac diéu kién bat
loi ciia moi truong nhu nhiét do thap, nhiét d6 cao,
han, man... do chung gy ra nhiing ton thuong
hodc bat hoat quang hé Il [25]. Su bién dong vé
hiéu suit quang héa cua quang hé 11 cua cay Phong
lan Phi diép tim trong qué trinh luyén cay ex vitro
da duoc phan tich, két qua dwoc trinh bay trong
Hinh 3.

0,90
a a " b a
0,60
-
0,30
0,00
Do D7 D12 D28 D56

Théigian luyén ciy ex virre (ngay)

Hinh 3. Huynh quang chlorophyll cua Ia cay Phong lan Phi
diép tim trong qua trinh luyén ex vitro. D = ngay (day). Thanh
sai s¢ thé hién gia tri do léch chudn. Céc thanh sai ¢ duroc
ddnh ddu cing chit cdi khéng khdc nhau cé ¥ nghia thong ké
(p=0,05) khi kiém d@inh véi phép kiém tra Duncan.

Chi s6 Fv/Fm tuong d6i cao khi cdy Phong lan
Phi diép tim con & trong binh nudi cy in vitro (dat
gi tri 0,792 & DO va 0,805 & D7). Chi sé Fv/Fm
cao ¢c6 thé do cay dugc cung cip diy du nuéc. Chi
sd nay giam xudng ¢ thoi diém D12 (dat 0,746) va
D28 (bang 0,760). Bén thoi diém D56, chi sb
Fv/Fm cua 1a Phi diép tim ex vitro lai tang Ién,
bing véi & cac thoi diém DO va D7. Sy giam chi s&
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Fv/IFm ¢ thoi ki dau cay duogc dua ra khoi binh
thiy tinh c6 thé do 14 bi mat nuéc nhanh, ciy chua
kip thich nghi voi méi truong ex vitro. Sy bién
dong chi sb Fv/Fm cua |& cay Phong lan Phi diép
tim trong qué trinh luyén ex vitro khang dinh két
qua nghién ciru da duoc bao cao & cay cay thudc I4
[8], cdy khoai lang dugc trong vao méi trudng
nhan tao c6 bd sung 40g sucrose/L moi trudong [26]
hay cay Doritaenopsis khi dugc dit & diéu kién do
am khong khi duéi 70% hozc nhiét d6 moi truong
bang 15°C, 20°C hozc 35°C [7]. Nhung trong mot
s6 nghién ctu khac, chi s6 Fv/Fm lai ting cao hon
& cay ex vitro so véi & cdy in vitro trong nhirng
thoi ki ddu cua qué trinh luyén nhu & cay thude 14
cé xur i abaeisic acid [4], cay Doritaenopsis khi
duogc dat trong didu kién do am khong khi 90% va
nhiét d6 khoang 25-30°C [7]. Céc nghién ctru gan
day trén cay Riéng va cdy Phong lan Pai chau
cling cho thay chi s6 Fv/Fm tuong ddi thip o cay
trong binh in vitro va tang 1én khi cay duoc cho ra
ngoai mdi trueong ex vitro [10, 11].
Hoat do peroxidase

Céc peroxidase ludn ton tai trong cac co thé
thuc vat c6 mach va lién quan dén rat nhiéu cac
qua trinh sinh Iy nhu sy phat trién véach té bao,
chira lanh vét thuong, cac co ché chdng tac nhan
gay bénh va loai bo H.O, hinh thanh trong dich
bao ciing nhu luc lap, chéng doc tinh caa kim loai
nang ciing nhu cac gdc oxy tu do hinh thanh tir cac
stress oxy hoa hay trao ddi chit té bao [26]. Hoat
tinh cua enzyme nay thudng ting 1én khi cay bi tdc
déng bai cac stress sinh hoc va phi sinh hoc [27].

Hoat dj peroxydase (Ufg mautwoi)

1] D7 D12 D28 D56

Théigian luvén cay ex vitre (ngay)

Hinh 4. Hoat d6 peroxidase cua m6 14 cdy Phong lan Phi diép
tim trong qua trinh luyén ex vitro. Thanh sai sé thé hién gid tri
dé léch chudn. Cdc thanh sai s6 dwoc danh ddu cung chir cdi
khong khdc nhau c6 y nghia thong ké (p=0,05) khi kiém dinh
véi phép kiém tra Duncan.
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Hoat d6 peroxidase ctia md 1a cy Phong lan Phi
diép tim trong qua trinh luyén cay da dugc phéan
tich (Hinh 4). Trong qua trinh luyén ex vitro, hoat
d6 peroxidase trong mo 14 ¢ tit ca cac thoi diém
D7; D12; D28 va D56 déu cao hon so véi & thoi
diém DO. Ngay sau khi dugc tiép xdc véi anh sang
tu nhién (D7), hoat d¢ peroxidase da tang lén 3,05
1an so voi ¢ DO. Hoat d6 enzyme nay tang cao nhét
& thoi diém D12, cao hon ¢ DO 13,93 lan. O cac
thoi ki muon cua qua trinh luyén cay ex vitro, D28
va D56, hoat d6 peroxidase trong mo 14 cay lan Phi
diép tim giam so véi & D12 nhung van cao hon &
thoi diém DO lan lugt 4,06 va 3,52 lan. Sy bién
dong hoat do peroxidase lién quan dén ham luong
nuéc ciing nhu sy thich nghi véi diéu kién moi
truong mai cua cdy Phong lan Phi diép tim co
ngudn gdc in vitro. Thuc vy, ¢ thoi diém D12,
cay bi mat nudc nhiéu nhit, trong céc té bao co thé
san sinh nhidu doc t6 trong d6 ¢ cac gdc oxy tu
do, cam wng su sinh tong hop cac protein
peroxidase nhu mét co ché thich nghi. O cac thoi
diém muon hon, cdy da bat dau thich nghi dan véi
mdi trudng ex vitro, ham lugng nudc trong la dan
tro lai trang thai binh thuong nén hoat d6
peroxidase giam xudng. Dén thoi diém D56, hoat
do enzyme nay da giam xuéng bang véi & thoi
diém D7 la thoi diém cay van con trong binh in
vitro, ¢ ham luong nudc trong mé twong ddi cao.

bong thai hoat @6 peroxidase ¢ md la cua cay
Phi diép tim trong qué trinh luyén cay hoan toan
khéc voi cia cay Cuc dong tién [13]. O cay nay,
khong chi hoat do peroxidase (dang ascorbate
peroxidase) ma hoat do cua cac enzyme chbng oxi
hoa khac nhu catalase, superoxide dismutase va
glutathione reductase déu cao & cay in vitro, sau d6
giam xudng khi cdy dwoc chuyén ra khoi moi
trwong in vitro. Trong khi do, ¢ cdc cdy Tam
phong [9] hay cdy Pau dai An Do [14], hoat do
peroxidase cua cay in vitro thip hon so vé6i & cay
ex vitro trong qud trinh luyén.

Hoat d§ catalase

Trong s6 céc enzyme chéng oxy hda, catalase
gilp cay loai bo doc t6 gay ra boi H20,, hop chit
von sinh ra thuong xuyén trong qué trinh quang
hop hoac boi cAc stress cia mdi truong bang céch
x(c tac phan giai tryc tiép H20, thanh H,0 va Oy,
[12]. O cay Phong lan phi digp tim, hoat do
catalase  bién dong cung chidu véi hoat do
peroxidase trong qué trinh luyén ex vitro.
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Hinh 5. Hoat d¢ catalase cia mo 14 cdy Phong lan Phi diép tim
trong qua trinh luyén ex vitro. Thanh sai s¢ thé hién gié tri d¢
léch chudn. Cac thanh sai sé duge danh déu cuing chir céi
khéng khdc nhau c6 y nghia thong ké (p=0,05) khi kiém dinh
véi phép kiém tra Duncan.

Hoat d6 catalase thap ¢ thoi diém DO, ting khi
ciy duoc chuyén ra méi trudng ex vitro, nhung co
xu hudng giam vao cudi thoi ki luyén ex vitro
(Hinh 5). Sy tang sém hoat d6 catalase c6 thé lién
quan téi sy tang sinh cac peroxisomes, noi khu tra
cua cac phan tir enzyme va can thiét cho sy phan
giai H,0, duoc tao ra trong tuan thich nghi dau
tién vai méi truong khi cay bi stress nhe hoac do
hién twrong quang wc ché gay ra [29]. Su bién dong
hoat d§ catalase cua cdy Phong lan Phi diép tim
trong thoi ki dau qua trinh luyén ex vitro giéng voi
& cay Pau dai An Do [14] hoic cay Tam phong [9]
nhung khéc véi & cay Cuc dong tién [13].

C6 vé nhu cdy Phong lan Phi diép tim nguon
gdc in vitro c6 nhitng phan tng thich nghi voi moi
truong ex vitro. Nhitng két qua trong nghién ciu
nay chi ra cy Phong lan Phi diép tim in vitro da
phét trién bo méay quang hop song song véi cac
phan ung sinh ly gilp giam tac déng cua stress oxi
hoa trong qua trinh luyén cay.

4. KET LUAN

Trong nghién cau ndy, cac bién doi cua ham
luong nudc, chat khd, proline va cac sic to quang
hop (chlorophyll va carotenoid) cua cdy Phong lan
Phi diép tim trong qué trinh luyén cay ex vitro da
duogc phén tich. Bén canh d6 dong thai huynh
quang chlorophyll va hoat d9 cac enzyme
peroxidase va catalase cling dugc quan sat. Cay
phong lan Phi diép tim khi dugc chuyén khoi moi
trudng in vitro co xu huéng ting ham lugng chat
kho, ham lugng cac sic t6 quang hop ciing nhu
ham luong proline va hoat do cac enzyme chéng
oxy hoéa. Hiéu suit quang héa cua quang hg Il
giam trong thoi ki cdy Phong lan Phi diép tim mai

duoc chuyén ra khoi binh thuay tinh, khi cay mat
nhiéu nudc va tang tro lai vao cudi cua qua trinh
luyén cay. Nhiing bién doi sinh Ii nay cua cay
Phong lan Phi di¢p tim c6 ngudn gbc nudi ciy mo
trong qué trinh luyén ex vitro nham phat trién bo
méy quang hop ciing nhu ting kha ning chdng
chiu stress oxy hda.

Loi cam on: Cong trinh nay dwoc hoan thanh
véi sw hé tro kinh phi tiv chwong trinh nghién civu
khoa hoc co ban cua Truwong Dai hoc Hung
Vwong, tinh Phu Tho.
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Abstract—The ex vitro acclimatization process
plays an important role in plant micropropagation.
In vitro plantlets have to rapidly adapt to
environmental changes. The current work aimed at
assessing some physiological and biochemical
changes of micropropagated Dendrobium anosmum
Lindl. Plantlets during ex vitro acclimatization
process, eg. contents of water (leaf relative water
content), dry matter, proline and photosynthetic
pigments (chlorophyll a, chlorophyll b and
carotenoid), chlorophyll fluorescence and antioxidant
enzymes (peroxidase va catalase) activities. The
analyzed results showed that water content decreased
in acclimatized plantlets compared to in vitro ones.
The chlorophylls and carotenoids contents of what
were significantly higher in ex vitro plantlet leaves
compared to the day 0 plantlets. The pigment
contents were observed to increase during the ex vitro
acclimatation process. When the plantlets were

moved out of the in vitro medium, the maximum
photochemical efficiency of photosystem 11 (Fv/Fm)
significantly decreased at the early acclimatation
points then restored at the end of acclimatation
process. The content of proline and activities of
antoxidant enzymes significantly increased with
different periods of acclimatation process. The
proline content and enzyme activities were recorded
at the first ex vitro period when most water loss
occurred in plantlets. These results suggest that
Dendrobium anosmum Lindl in vitro plantlets have
adapted to the transplantation by possesing some
physiological responses of its photosynthetic system
as well as its antioxidant machinery.

Index Term—physic- bio chemical change, ex vitro
acclimatization, peroxidase activity, photosynthetic
pigments, proline, Dendrobium anosmum Lindl.
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