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TOM TAT

Lan gidm (Anoectochilus roxburghii) 12 mét cay than thao khéng chi cé gié tri dugc liéu ma con duoc sir dung
lam cay hoa dé trung bay, trang tri. Trong nghién ctru nay, niam loai elicitor dugc khao sat nham danh gia kha
ning gia ting sy sinh truong va ham lugng phenolic tong s6 trong cay lan gam nudi ciy in vitro. Két qua thu
dugc cho thay, cao nam men (4 mg/L) gilp cai thién sy sinh truong va ham luong phenolic tong sé cua cay lan
gam. Sau 8 tuan nudi ciy, khéi luong khé va ham luogng phenolic tdng sé thu nhan dugc 1an luot 14 0,084 g va
7,23 mg GAE/mg DW. Salicylic acid khdng ¢ anh huong tich cuc dén sy sinh truong cua cay lan gam, nhung
giup gia tang ham lugng phenolic tong s6 & ndng d6 2 mg/L. Sau 8 tuan nudi ciy, khbi luong khd va ham luong
phenolic tong s6 thu nhin duoc lan luot 12 0,093 g va 7, 04 GAE/mg DW. Chitosan, abscisic acid va methyl
jasmonate khong thich hop dé bé sung vao méi truong nudi cay cay lan gam Trong d9, chitosan cai thién mot sb
chi tiéu sinh truong (SPAD, chiéu cao cay) nhung ham luong phenolic tong sé giam; abscisic acid gitip gia ting
ham Iuong phenolic tong s6 nhung lai ¢c ché sy sinh trueéng cua cay; methyl jasmonate e ché ca sy sinh truong
va ham lugng phenolic téng sb. Céc két qua nay chi ra rang, cac elicitor co tac dong khac nhau dén sy truong va
ham luong phenolic tong s6 ¢ cay lan gam. Viéc xac dinh dugc loai elicitor voi nong do thich hop bd sung vao
mdi trueong nudi cay sé cai thién duoc ca sy tich luy sinh khdi va ham luong hop chat tha cap trong cay, tir d6
gia tang hidu suat nudi cdy sinh khi cac loai cay dugc liéu.

Tur khéa: Absicic acid, cao nAm men, cay lan gam, chitosan, methyl jasmonate, salicylic acid.

MO DAU

Chi lan gém (Anoectochilus) la mot trong nhirng cay dwoc liéu thudc ho Orchidaceae. Tai Viét Nam, hién thc“')ng
ké dwoc 12-15 loai, trong d6 Anoectochilus roxburghii la loai ¢ gia tri dwoc liéu cao, theo Bong y, lan gadm cé tac
dung téng cwéong stre khde, chiva cac bénh nhw viém phé quan, viém gan man tinh, suy nhwoc than kinh, dau
nhirc xwong khép. A. roxburghii cé chira hop chét phenolic va cac hop chét khac nhw polysacaride, triterpenoide,
amino acid... (Xi, Wang, 2013). Cac hop chat phenolic dwoc coi 1a ¢6 nhidu chirc nang, chéng han nhw loai bd
oxy hoat tinh, ngan ngtra xo ctrng mach mau, cai thién dinh dwéng cho md, chéng lao héa va ngan ngira chiing
mat tri do |40 héa (Chen et al., 2015).

Trong tw nhién, lan gdm thwéng sbng & noi &m wét, moc réi rac trong rirng sau, tai sinh cham va thuong xuyén
bi nhiéu sau bénh hai. Do c6 nhiéu dac tinh duoc liéu ma sé lwgng quan thé lan gdm hoang dai bj khai thac qua
murc lam suy glam nghiém trong pham vi phan bb va c6 nguy co bi tuyét ching neu khdng co bién phap bao tdn
hiéu qua. Chinh vi thé, hién nay cac nghlen clu vé nudi cay in vitro cay lan gam dang dwoc quan tam. Ky thuat
nudi cay nay dang dwoc str dung rong rai dé nhan glong bao tén cac loai cay quy hiém cting nhw tng dung trong
nudi cay thu nhan sinh kh0| céc loai cay dwoc liéu nham thu nhan dwoc ngudn sinh khéi dwoc liéu mot cach cha
dong trong thoi gian ngan ma khong phu thudc vao didu kién tw nhién. Viéc nuéi cy in vitro té bao thyc vat mang
lai hiéu suét v& sinh khéi cao trong mai trwéng giau dinh dwéng, nhung nhiéu hop chét thir cdp & thue vat duoc
san sinh ra théng qua co ché phong vé trwdc nhivng tac dong bat loi ciia méi trwdng. Do do, trong nhidu trwdng
hop ham luwgng cac hop chét thér cap trong sinh khdi mé té bao thuc vat nubi cdy thdp hon nhidu so véi cay
tréng & diéu kién tw nhién.

Céc nghién ctvu nham cai thién ham lwong cac hop chat thir cAp tap trung vao nhiéu khia canh khac nhau nhu:
nghién ctu cac con dwdng truyén tin hiéu sinh tdng hop cac hop chat thir cip; tac nhan phién méa va co ché diéu
hoa cla ching (Memelink et al., 2001), cai tién quy trinh nudi cdy, s& dung céc elicitor, stress phi sinh hoc.
Elicitor (ch&t kich khang) la cac chét cé trong lwong phan tir nhd thwéng lién quan dén phan (ng phong vé cua
thwe vat bang céach kich hoat chudi tin hiéu (Patel et al., 2020); dwoc phan loai thanh hai loai |a elicitor sinh hoc
(c6 ngudn gdc tr ndm, vi khuan...) hay hoa hoc (ion kim loai, cac thanh phan vé co). Viéc x ly thuc vat véi cac
elicitor c6 thé gay ra cac phan tng phong vé, bao gdm s tich luj cia mot dai cAc hop chat thir cap co tinh
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phong vé & thwe vat nhu phytoalexin trong didu kién khong gay &nh hwéng déi véi thwe vat. Cac nghién ctru clia
Trinh Thj Hwong va déng tac gia (2015), Lé Giang Héng (2022) d& cho thay viéc bd sung elicitor vao méi trwdng
da gép phan gia tang kha n&ng san sinh hop chét thir cdp c6 trong mé thwc vat nudi cdy dan dén gia tang gia tri
duoc liéu. Vi vay, trong nghién cu nay, ky thuat nudi cdy in vitro cay lan gdm dwoc (¢ng dung nham tao ra
ngudn sinh khéi mét cach chi dong thay thé cho nudi tréng truyén théng, ddng thdi bd sung elicitor vao moéi
trwéng nudi cdy nham cai thién ham lwong phenolic tdng s6 - mét hop chat cé hoat tinh sinh hoc, tr d6 nang cao
gia tri dworc liéu tlr ngudn sinh khdi lan gdm thu nhan dworc.

VAT LIEU VA PHUONG PHAP
Vat liéu thwc vat

Ngudn vat ligu thuc vat dwoc st dung trong nghién ctru 1a cac chéi ngon lan gdm (A. roxburghii) dwgc nudi cay in
vitro c6 chiéu cao 2,5 cm véi dwéng kinh than trung binh & 2,0 mm.

Méi trwéng nudi cay

Mai trwong dwoe st dung & nghién ctru nay la méi trwdng MS (Murashige, Skoog) bd sung 30 g/L sucrose, 8,0 g/L
agar. TAt c& mdi trudng dwoc didu chinh pH = 5,8 trwéc khi hap khir tring & nhiét d6 121°C trong 15 phut.

Phwong phap bé tri thi nghiém va chi tiéu theo dbi

Mau chdi cay lan gdm dwoc nubi cdy vao moi trwdng MS chira 30 g/L sucrose, 8 g/L agar va bd sung 1 trong 5
loai elicitor riéng & & cac ndng dd khac nhau bao gdm: cao ndm men (1; 2; 3; 4; 5 mg/L), chitosan (1; 2; 3; 4; 5
mg/L), salicylic acid (SA) (1; 2; 3; 4; 5 mg/L), abscisic acid (ABA) (1; 2; 3; 4; 5 mg/L) va methyl jasmonate (MeJA)
95% (Sigma Aldrich) (50; 100; 150; 200; 250 pl/L). B4i chirng 1a méi trwéng MS khong bé sung elicitor.

Sau 8 tudn nudi cay, tién hanh ghi nhan céc chi tiéu sinh trwdng (Ham lwong chlorophyll-chi sé SPAD, chiéu cao
cay, khéi lvong khd), ham lveng phenolic tdng sé (TPC - Total Phenolic Content) va ham lwgng TPC/cay. Chi sb
SPAD duoc do bdng may Hansatech CL-01 (Anh), vi tri do & |4 s 2 t& ngon xubng. Ham lwgng phenolic tdng sb
(TPC) (mg acid galic (GAE)/ g chét khd (DW)) dwoc xac dinh bdng phwong phap Folin — Ciocalteu tao mau véi
thudc thir Folin — Ciocalteu (Ainsworth, Gillespie, 2007). Ham lwgng TPC/cay dwoc tinh theo cdng thirc sau:

Ham lwong TPC/cay (mg GAE) = Ham lwgng TPC x Khéi lwong kho cla cay.

Diéu kién thi nghiém va xt ly théng ké

Céc thi nghiém dwoc dét trong phong nudi cay c6 thiét 1ap cac didu kién: nhiét do 24 + 2°C, thoi gian chiéu sang
12 gi¢/ngay v&i cudng dd chiéu sang 2.000 — 2.500 lux.

Céc thi nghiém dwoc b tri theo kidu hoan toan ngau nhién, cac thi nghiém dwoc tién hanh voi 5 1an 14p lai. S6
liéu thd thu thap sé dwoc xt ly thdng ké bang phadn mém Statgraphics Centurion véi kiém dinh LSD va do tin cay 95%.

KET QUA VA THAO LUAN
Anh hwéng cia cao ndm men dén sw sinh trwéng va tich lily ham lwong phenolic téng sé ctia cay lan gam

Két qua ghi nhan dwoc sau 8 tuan nudi cay cho thay, viéc bd sung cao nAm men vao méi trwdng nudi cdy cé anh
hwéng tich cwe dén céc chi tiéu sinh trwdng cling nhu ham lweng phenolic cla cay lan gdm. Chi s SPAD phan
anh ham lwgng chlorophyll trong 14 cay. Chi sé nay cang téng, kha ndng quang hop cla cay cling gia tdng va dan
dén cay sinh trwdng va tich uy sinh khéi tét hon. Trong thi nghiém nay, chi s6 SPAD ghi nhan nhan duwoc & cac
nghiém thirc bd sung cao ndm men déu cao hon déi chirng (0 mg/L), trong d6 dat cao nhat & nghiém thic 3 va
4 mg/L cao ndm men. Chiéu cao cay khong cé sw khac biét y nghia thdng ké gitra cac nghiém thirc 0-4 mgiL, va
dat cao nhat & nghiém thirc 5 mg/L cao nAm men. Khéi lwong khé khéng cé sy khac biét théng ké gilra tAt ca cac
nghiém thirc (Bang 1). Pidu nay |a do cay lan gadm vén sinh trudng cham, do vay khdi lwong chét khd clia méi
cay lan gdm chwa thé hién sw khac biét nhau rd rét sau 8 tuan nuéi cay. Di véi chi tiéu ham lwgng phenolic tdng
sb (TPC), két qua thu dwgc cho thay bd sung cao nAm men vao méi trudng nudi cay gilp gia ting kha nang tich
luy TPC (Bang 1). Cao nAm men la mat elicitor sinh hoc va tac ddng tich cuc cla né trong nudi cdy sinh khdi mo
t& bao thwc vat da dwoc ghi nhan trén nhidu ddi twong khac nhau nhw nudi cay t& bao rau méa (Loc, Giang,
2012), nhan sam (Rahimi et al., 2014), sdm Ngoc Linh (Nguyén Thi Nhat Linh et al., 2017). Trong nghién ctru cla
Jha va Yadav (2023), nhém tac gia chi ra rang elicitor c6 thé gan vao protein thu thé clia mang té bao thyc vat.
Céc protein thy th& nay c6 khad ndng nhan biét cac elicitor va kich hoat tin hiéu phong vé néi bao dan dén tang
cwdng tdng hop céc chat chuyén héa. Twong tw, Ashraf va va ddng tac gid (2018) ciing nhan manh rang, cac
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elicitor ngoai sinh c6 thé hoat déng nhw chét kich thich sinh hoc, gitp cai thién dinh dwéng cla thwc vat, ndng
suét cta thwc vat va co ché phong vé chdng lai nhiéu loai stress khac nhau.

Bang 1. Anh hwéng cia cao ndm men dén sw sinh trwéng va ham lwong phenolic téng s6 cha cay lan gam
sau 8 tuan nuéi cay

Cao nam men SPAD Chiéu cao cay Khéi lwgng kho (DW) TPC TPClcay
(mg/L) (cm) (9) (mg GAE/g DW) (Mg GAE)

0 10,56% 4,52° 0,076° 6,14° 467,8

1 14,84 4,56" 0,083% 7,112 588,4

2 14,38° 4,64° 0,078° 6,64° 518,3

3 17,14% 4,54° 0,075° 7,09% 534,0

4 18,34° 4,84° 0,0842 7,23° 607,5

5 14,94° 5,20° 0,086° 6,39 549,8

*Céc chi¥ céi a,b,c, ... trong ciing mét cdt thé hién mire do khac biét ¢é y nghia & do tin cdy la 95%.

Do co ché tac dong cla elicitor thwdng lién quan dén cac phan rng phong vé, trong mét sb trwong hop cac
elictor c6 nhitng anh hwéng khac nhau dén pha sinh trwdng va pha tich luj hop chét thir cp trong nudi cdy mo
thwe vat. Vi vay, viéc lya chon dwoc néng dd elicitor thich hop cho qué trinh nudi céy sinh khéi nham muc dich
thu nhan cac hop chét thir cip c6 hoat tinh sinh hoc can phai dwa trén mét tiéu chi thé hién dwoc hiéu suét thu
nhan dwoc hop chét thir cip d6 tir mé nubi cay. Chi tiéu TPC/cay thé hién duwoc ca sw sinh trudng cling nhu
ham lwong TPC thu nhan dwoc tir 1 cay lan gém, do vay né dai dién cho hiéu suét phenolic thu nhan dwoc tiy
quaé trinh nudi cay sinh khéi lan gdm. Dwa vao chi tiéu nay thi néng dd cao ndm men thich hop bd sung vao mai
trwéng nudi cay cay lan gam 1a 4 mg/L.

Anh hwéng cua chitosan dén sw sinh trwéng va tich liy ham lwong phenolic téng s6 ctia cay lan gam

Trong thi nghiém nay, chitosan 1a mét elicitor sinh hoc ngoai sinh dwoc bd sung vao méi truéng nudi cy. Két qua
ghi nhan duwoc ciling twong ty ddi véi cao ndm men, d6 1a bd sung chitosan vao méi trwdng nudi cdy da gidp
nang cao chi s& SPAD va chiéu cao cay so va&i dbi chirng (0 mg/L), va khdi lwgng khé khéng c6 sw khac biét y
nghia théng ké gitva tit ca cac nghiém thirc. Tuy nhién, ham lvgng TPC va TPC/cay ghi nhan duoc & cac
nghiém theee b4 sung chitosan deu thap hon dbi chirng (Bang 2). Diéu nay chung t6 chitosan khong thich hop dé
bd sung vao méi truong nudi cdy sinh kh0| cay lan gam. Nguwoc lai voi két qua cla chung toi, Nguyen Thi Nhat
Linh va déng tac gia (2017) lai bao céo rang, bd sung chitosan vao méi trudng nudi cay sinh khéi ré bat dinh cay
sam Ngoc Linh gay ra tc ché sy sinh trwéng cla ré, nhwng lai nang cao ham lwong saponin tich luy trong ré
nudi cay. bidu nay chirng 6 rang, dbi v&i cac loai khac nhau, thi tac ddng cla chitosan dén sw sinh trwéng va
tich luy cac nhém hop chét thér cap la khac nhau.

Bang 2. Anh hwéng cla chitosan dén sw sinh trwédng va tich lily phenolic tdng sé cta cay lan gadm sau 8 tuan nudi cay

Chitosan SPAD Chiéu cao cay Khéi lwong khd (DW) TPC TPClcay
(mglL) (cm) (9) (mg GAE/g DW) (g GAE)

0 12,71 3,97 0,078° 7,252 565,8

1 14,90° 4,68° 0,080% 6,48° 516,9

2 14,82% 4,47° 0,086 5,78° 502,0

3 14,76% 4,38% 0,079° 6,40™ 506,7

4 15,58% 4,43%* 0,087° 6,05 526,6

5 15,842 4,53° 0,087% 6,56" 569,8

*Céc chi¥ céi a,b,c, ...trong cting mot cét thé hién mire d6 khéc biét co y nghia & dé tin cdy 1a 95%.

Anh hwéng cia salicylic acid dén s sinh trwéng va tich liiy ham lwong phenolic téng s6 ctia cay lan gdm
Sallcyllc acid (SA) co vai tro quan trong trong sy phat trién, quang hop, thoat hoi nworc, hép thu va van chuyen
ion & thic vat. SA con cam (rng su biéu hién gen lién quan dén qué trinh sinh tdng hop va san sinh mét sé hop

chét bién dwéng the cap & thwe vat (Taguchi et al., 2001). Nghién ctru ctia Rahimi va déng tac gia (2014) cho
thay, trong nubi cay ré bat dinh nhan sam, SA gilp tang kha néng tich Illy cac sesquiterpenoid.

Trong nghién cru nay, khéi lvgng khé clia cay lan gam thu nhan dwoc sau 8 tudn nudi cdy khong co sw khac
biét y nghia thong ké gilra tat ca cac nghiém thire. Chiéu cao cay dat cao nhat & nghiém thire doi chieng (0
mg/L); trong khi d6, chi s6 SPAD dat cao nhat & nghiém thirc 1 mg/L SA (Bang 3). Bieu nay cho thay SA khong
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c6 anh hwéng tich cwe dén sw sinh trwdng cla cay lan g&m nudi cdy in vitro. Tuy nhién, ham lwgng TPC thu
dwoc & cac nghiém thire moi trweéng nudi cay bd sung 2—4 mg/L SA lai cao hon so vé&i ddi ching. Twong tw voi
két qua & nghién ctru nay, khéi lwong cua ré to cay sam Ngoc Linh thu dwoc & moi trudng bd sung SA thdp hon
ddi chirng, nhung SA lai gilip gia tang ham lweng saponin trong ré to (Trinh Thi Hwong et al., 2015). O’ cay hing
chanh, bd sung SA & ndng do tlr 100 - 200 pM, s sinh trwéng cla cay gidm, nhwng & ndng do 50 uM khéng anh
hwéng dén sb 14, ty |é tao ré, khéi lwong twoi va chi sb diép luc td ciia cay hing chanh; bén canh d6 cai thién
dang ké ham lwong flavonoid va phenolic tdng sé trong cay (Lé Giang Héng, 2022).

Bang 3. Anh hwéng clia SA dén sw sinh trwéng va tich lily phenolic tdng s6 clia cay lan gdm sau 8 tuan nuéi cay

SA SPAD Chiéu cao cay Khéi lweng khd (DW) TPC TPClcay
(mg/L) (cm) (9) (mg GAE/g DW) (Mg GAE)
0 12,90” 4,86% 0,091° 6,41° 584,0
1 16,60° 4,39" 0,082° 6,58" 536,2
2 13,57° 4,44° 0,093° 7,04° 652,2
3 14,17 4,34° 0,084° 7,11° 595,9
4 12,92 4,14° 0,093? 6,78 627,5
5 13,22° 4,46° 0,093% 6,45° 596,4

*Céc chi¥ céi a,b,c, ...trong cting mot cét thé hién mire d6 khéc biét cé y nghia & dé tin cdy 1a 95%.

Do khéi lwgng khd khéng co sw khac biét y nghia théng ké, va sw tich lu§ TPC dat cao nhat & cac néng do 2 - 4 mg/L
SA (Bang 3), nén sé& dwa vao chi tiéu TPC/cay dé xac dinh ndng do SA phl hop nhét. Theo d6, ndng dd SA thich
hop bd sung vao méi trweng nudi cay sinh khéi cay lan gdm la 2 mg/L SA, véi TPC/cay dat gia tri cao nhat la
652,2 ug GAE.

Anh hwéng cha abscisic acid dén sw sinh trwdng va tich liiy ham lwong phenolic téng sé ctia cay lan gdm

Trong thi nghiém nay két qua thu dwoc cho thdy, sw sinh trudng clia cay lan gam trén méi treong bd sung ABA
déu thap hon déi chirng (Bang 4). Nguyén nhan la do ABA la mét chét diéu hoa sinh trwdng thye vat thudc nhém
&c ché, thucmg lién quan dén trang thai ngt nghi cda hat, sy trwcmg thanh cta phdi, sy 130 hoa va dap rng véi
stress cla thyc vat. Ngwoec lai, chi tiéu TPC gia tang ty 1 thuan véi nong do ABA, dat cao nhat a 7,22 mg GAE/g
DW tai nghiém thrc 5 mg/L ABA (Bang 4). Twong tw v&i nghién clru nay, ABA ciing duoc bao céo la khong thich
hop cho sy sinh trwdng nhwng lai kich thich kha néng tich luj saponin téng sb cuta ré thir cp (Nguyén Thi Nhat
Linh et al., 2017) va ré to cdy sam Ngoc Linh (Trinh Thi Hwong et al., 2015). ABA ciing d& dwoc bao céo 1a déng
vai trd trung gian trong qua trinh sinh tédng hop mét sb hop chat thi» cAp nhw gia tang kha nang tich Ity phenolic
va cac tanshinone trong ré to' cay Salvia miltiorrhiza (Zhang et al., 2014).

Bang 4. Anh hwéng ciia ABA dén sw sinh trwéng va tich liy phenolic tdng s6 cia cay lan gam sau 8 tuin nudi cay

ABA SPAD Chiéu cao cay Khéi lwong kho (DW) TPC TPClcay
(mg/L) (cm) (9) (mg GAE/g DW) (Mg GAE)
0 12,24%" 517% 0,105° 6,06 636,4
1 11,01° 3,52 0,057° 6,83" 388,5
2 12,43 3,63™ 0,058" 6,39 367,8
3 12,76° 3,74° 0,061° 6,32% 3824
4 11,05% 3,75 0,055° 6,56™ 362,1
5 11,50% 3,27° 0,051° 7,222 368,6

*Céc chi¥ céi a,b,c, ... trong ciing mét cdt thé hién mire do khac biét ¢é y nghia & do tin cdy la 95%.

Nhw vay, ABA c6 tac dong trai ngwoc nhau ddi véi sw sinh trudng va TPC cla cay lan gam, do vay & thi nghiém
nay, chi tiéu ham lvgng phenolic/cay cling dwgc xem la chi tiéu quan trong dé xac dinh c6 nén bd sung ABA vao
méi tredng nudi cay sinh khoi cay lan gam hay khong. Theo do thi TPC/cay ghi nhén dugc & tAt ca nghiém thire
bd sung ABA dé&u thap hon nhidu so VO déi ching (Bang 4). Do do, viéc bd sung ABA vao méi truéng nudi cay
khéng thich hop cho qué trinh nudi cay sinh khéi cay lan gam.

Anh hwéng cua methyl jasmonate dén s sinh trwdng va tich liy ham lwong phenolic téng sé ciia cay
lan gam

Mac du MeJA da duoc bao cao la tham gia vao con dwong truy&n tin hiéu va kich thich cAc enzyme xtc tac trong
cac phan &ng héa sinh, hinh thanh nhiéu hop chat thr cap trong cay nhw polyphenol, alkaloid, quinone, terpnoid
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(Dicosmo, Tower, 1984), nhwng két qua ghi nhan dwoc trong nghién ctru nay lai cho thay, khi b sung MeJA vao
mai trwdng nudi cdy, ca su sinh trwdng va TPC cla cay lan gdm thu dwoc déu thap hon ddi chirng ré rét (Bang 5).
Quan sat hinh thai cho thdy, & méi trieérng c6 bd sung MeJA, c6 hién twong vang va rung 14, khéng tao r& méi, va
sw sinh trwdng cha cay gidm dan khi néng d6 MeJA cang gia tang (Hinh 1). Ham lwong TPC tich luy trong cay &
cac nghiém thirc méi tredng nudi cay bd sung MeJA ciing thap hon déi chivng va gidm dan theo chiéu ting nong
dd MeJA (Bang 5). Ngwoc lai véi nghién clru ctia ching t6i, nhiéu céng bb da chi ra rang, mac du MeJA lam
gidm s sinh trwéng nhung lai kich thich sy tich luy cac hop chét thir cap nhw saponin téng sé cla ré to (Trinh
Thi Hwong et al., 2015), va ré thir cAp (Nguyé&n Thj Nhat Linh et al., 2017) sdm Ngoc Linh. Nguy&n nhan sw khac
biét nay la bdi sw dap (rng déi véi MeJA ngoai sinh & céc loai la khac nhau, hodc do ndng d6 MeJA dwoc chon
khao sat chwa phu hop. Nhw vay, & nghién clru nay bd sung MeJA khéng thich hop cho sw sinh trwdng va sw
tich luy TPC cha cay lan gdm nudi céy in vitro.

Bang 5. Anh hwéng cia MeJA dén sw sinh trwéng va tich lily phenolic téng sé ctia cay lan gdm sau 8 tuan nudi cay

Chiéu cao cay Khéi lwgng kho (DW) TPC TPClcay
MeJA (ul/L SPAD ;
(WiiL) (cm) © (mg GAE/g DW) (Mg GAE)
0 11,57% 4,94° 0,091° 7,072 645,8
50 2,78° 3,29" 0,056 5,91° 331,4
100 1,94 3,08 0,049 5,81 284,7
150 1,31° 3,06™ 0,058° 5,53 319,7
200 1,30° 2,84% 0,048° 5,63 268,3
250 1,18° 2,66° 0,047° 5,46° 258,2

*Céc chd céi a,b,c, ... trong cuing mét cét thé hién mic dé khac biét cé y nghia & do tin cay la 95%.

Cao ndm men

] “/\;\_u

7Y

Hinh 1.‘Anh hwéng caa cac elicitor I1én sw sinh trwédng va ham lwong TPC cua cay lan gam nudi cay in vitro
sau 8 tuan nudi cay. a, b, ¢, d, e, f: twong &ng v&i cac nong d6 0, 1, 2, 3, 4, 5 mg/L doi v&i cac elicitor cao nam men,
chitosan, SA, ABA; va twong trng v&i nong d6 0, 50, 100, 150, 200, 250 pl/L doi véi MeJA.
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KET LUAN

Céc elicitor khac nhau c6 anh hwéng khac nhau dén s sinh truéng va tich lu§ ham lwong phenolic tdng sb & cay
lan gam nudi céy in vitro. Trong nam loai elicitor khao sét thi cao nam men vai nong d6 4 mg/L va salicylic acid
v&i nong d6 2 mg/L la thich hop b6 sung vao moéi tridng nudi cay dé cai thién sy sinh trwéng va ham lwong
phenolic tdng sb cta cay lan gAm nudi cay in vitro.
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EFFECT OF ELICITORS ON GROWTH AND TOTAL PHENOLIC CONTENT
OF IN VITRO Anoectochilus roxburghii
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SUMMARY

Anoectochilus roxburghii is a herbaceous plant that not only has medicinal value but is also used as a decorative
plant. In this study, various elicitors were investigated to evaluate their potential to enhance growth and total
phenolic content (TPC) in in vitro A. roxburghii. The results showed that yeast extract (4 mg/L) improved the
growth and TPC of A. roxburghii. After 8 weeks of culture, the dry weight and TPC were 0.084 g and 7.23 mg
GAE/mg DW, respectively. Salicylic acid had no positive effect on the growth of A. roxburghii, but increased
the TPC with the optimal concentration of 2 mg/L, the dry weight and TPC were 0.093 g and 7.04 GAE/mg DW,
respectively. Chitosan, abscisic acid and methyl jasmonate were not suitable for addition to the culture medium.
Specifically, chitosan improved growth indices (SPAD, plant height) but decreased the TPC. Abscisic acid
increased the TPC but inhibited plant growth. Methyl jasmonate inhibited both the growth and TPC. These
results indicate that elicitors have varying effects on the growth and TPC in A. roxburghii. Determining the
appropriate type and concentration of elicitor added to the culture medium can improve biomass and secondary
compound content accumulation in the plant, thereby increasing the efficiency of biomass culture for medicinal
plants.

Keywords: Absicic acid, Anoectochilus roxburghii, chitosan, methyl jasmonate, salicylic acid, yeast extract.
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