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Oligo alginate kich thich sinh trudng va sinh téng hop hop chat tha
cap & cay lan kim tuyén Anoectochilus formosanus Hayata in vitro
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TOM TAT

Lan kim tuyén Anoectochilus formosanus Hayata la loai cay co gia tri dugc liéu va kinh té cao. Viéc
nghién cliu Ung dung cac hgp chat hitu co vao qua trinh nudi cdy in vitro nham tao nguén dugc
liéu an toan la rat can thiét. Nghién cliu nay khao sat anh hudng ctia oligo alginate & cac kich thudc
(20471 Da va 5666 Da) va nong do (1, 5, 10, 50, 75 mg/L) doi vai su téi sinh chéi lan kim tuyén A.
formosanus. Doi véi su tang trudng choi lan kim tuyén, cac phan doan oligo alginate dugc khao sat
3 cacndbng d6 0,5; 1; 5; 10; 50 mg/L. Chéi lan kim tuyén tai sinh dugc danh gia ham lugng flavonoid
va phenolic téng. 0§ giai doan tai sinh chdi, méi trudng MS bé sung 50 mg/L oligo alginate 20471
Da cho két qua tot nhat (ty lé tai sinh choi la 80%, khoi luong tuai dat 0,626 g/mau, khéi lugng kho
dat 0,028 g/mau, ddng thdi cai thién hinh thai chdi sau 4 tuan nudi cay). O nghiém thuc nay, ham
luong flavonoid téng va phenolic tng cling cao vugt trdi so véi mau déi ching (Ian luot la 82,07
mg quercetin/ khéi lugng kho va 23,49 mg acid gallic/ khéi lugng kho). O giai doan ting trudng
chdi, méi trusng MS 1/2 bé sung 0,5 mg/L oligo alginate 20471 Da gilp tang ty |é ra ré, chiéu dai
ré, chiéu cao cay, khéi lugng tuai, khéi luang kho va hinh thai cay sau 5 tuan nudi cdy. Nhu vay,
oligo alginate da gitp kich thich mau lan kim tuyén tang truéng tét déng thai tang tich 1y hop
chat thi cép.

Tu khoa: Anoectochilus formosanus Hayata, elicitor, hop chét thi cap, flavonoid, oligo alginate,
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phenolic, vi nhan giéng.

MO PAU

Chi lan kim tuyén Amnoectochilus c¢6 hon 30 loai
va dugc tim thdy & Viét Nam, Trung Qudc, Nhit
Ban,... L.
tochilus roxburghii (Wall.) Lindl. va Anoectochilus for-

mosanus Hayata dugc nghién ctiu va st dung nhiéu dé

Hién nay, hai loai lan kim tuyén Anoec-

lam thuéc. Trong d6, Anoectochilus formosanus (A.
formosanus) c6 gia tri thuong mai va dugc liéu cao
nhdt, c6 cac cong dung nhu khang viém, khang khoi
u, khang khuén, khang tiéu duong,... 2. Dich chiét
lan kim tuyén chda lugng 16n cac hgp chit c6 hoat
tinh sinh hoc nhu polysaccharide, flavonoid, cac acid
hiiu co, steroid, triterpene va kinsenoside 34 Trong
ty nhién, loai thuc vt nay ua thich nhiing noi c6 do
dm cao, mat mé va it anh sdng truc tiép. Vi thé, cay
thudng dugc tim thdy & nhiing con sudi, dudi riing
tre & dd cao 500 - 1000 m so v6i mit nudc bién. Véi
nhiéu cong dung c6 ich cho con ngudi, lan kim tuyén
bi khai thdc qua mic trong tu nhién va c6 nguy co
tuyét chang. Do d9, cac loai lan kim tuyén da dugc
nghién ctu vi nhan giéng nham bao t6n ngudn gene
quy. Tuy nhién, cac nghién ctiu tip trung nhiéu trong
viéc sti dung cac chat diéu hoa sinh truéng hoa hoc dé
nhan nhanh sinh khéi. Viéc nghién ctiu va st dung

cdc chat hitu co thay thé nhim tao ngudn dugc liéu
sach van con kha han ché.

O thuc vat, qué trinh sinh téng hop hop chét so cip va
thid cdp phu thudc vao nhiéu yéu t6 bao gobm ngudn
gene, loai cay, thoi ky sinh trudng, bo phén thuc vat va
cac tac dong tli moi trudng (tac nhan vt ly, héa hoc
va sinh hoc). Mot s6 tdc nhan cu thé c6 thé ké dén
nhu dnh sang, nhiét do, stress han, stress man hay cac
elicitor nhu alginate, chitosan, pectin,... 5, Trong qué
trinh vi nhan giéng, viéc b6 sung cic elicitor vao moi
truong nudi cdy la phuong phép hiéu qua va don gian.
Elicitor dugc xem nhu la chatkich thich hé thong thuc
vat san sinh cac hgp chat phuc vu cho qua trinh sinh
truéng va mién dich cta thuc vat thong qua cic con
dudng phiic tap ma van chua dugc hiéu r5 8.
Alginate 1a mot loai polysaccharide dugc tach chiét
cha yéu tit rong ndu va dugc cdu thanh ti 2 don
phan la B - D - Mannuroic acid (M) va & - L - Gu-
luronic acid (G) bang lién két 1-4 glycoside. Oligo al-
ginate (OA) 1a san phdm tit qud trinh cdt mach algi-
nate. Phuong phép cit mach bao gom vét ly (tia bic
xa ¥, vi song,...), hoa hoc ( xti ly véi HCI, HyO3,..)
va sinh hoc (enzyme alginate lyase,...)g. Tuy thudc
vao phuong phap thuc hién va nguén alginate, OA sé
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c6 muc do polymer hoa, khoi lugng phan ti va ty 1&
M/G khac nhau. OA hay alginate dugc nhén thdy 1a
c6 thé ting kha ning quang hop, ddng hoa carbon va
nito, tdng hop auxin va gibberellin d6i v6i ciy trudng
thanh va ting kha ning nay mam d6i v6i hat 10, Tuy
nhién, cdc nghién ctu hién nay déu cho théy ring OA
6 biéu hién t6t hon so véi alginate nhd vao kich thuée
nho hon va dé dung nap hon 12, Alginate & néng d6
cao da dugc ghi nhan la c6 thé tic ché sy sinh truéng &

t13 va su ra ré § hat d4u xanh 4. Bén canh

cay cd ngo
do, OA dugc ghi nhén 1a giup kich thich sinh truéng
& mot s6 cay nhu diia can!®, xa lach 6, dai mach !’
va ting hop chit thi cip & cay dita can 18 3 chual®.
OA c¢6 kich thudc va ban chét khéc nhau sé c6 nhiing
tac dong khac nhau trén thuc vat, nhiéu nghién ctiu
da dugc thyc hién nham tim hiéu vé co ché tac dong
nhung van chua dugc hiéu r6 rang. Mat khac, viéc
ung dung OA vao qua trinh vi nhan giéng cac loai
thuc vét van con chua phé bién, dic biét la chua cé
nghién ctiu ndo trén loai A. formosanus. Nghién ctiu
nay dugc thuc hién nham danh gid anh huéng cua
OA trong qué trinh vi nhén gi6ng lan kim tuyén A.
formosanus nham tao nguén dugc liéu sach, an toan
cho nguoi st dung.

PHUONG PHAP THi NGHIEM

Ngudn mau va héa chat

Mau lan kim tuyén A. formosanus 1a mau cdy in vitro
tit Vién Sinh hoc Nhiét déi.

Alginate dugc cat bang tia btic xa ¥, thu 14y 2 phan
doan 20471 Da (OA (I)) va 5666 Da (OA (II)) tai
phong thi nghiém Co6ng nghé sinh hoc Vit liéu va
Nano thuéc Trung tim Coéng nghé sinh hoc Thanh
phd H6 Chi Minh.

Méi truong dinh dudng va diéu kién nuéi
cay

Moi trudng nudi cdy 1a moi trudng khoang Murashige
& Skoog (1962) b6 sung 100 mg/L inositol, 30 g/L su-
crose, 7 g/L agar. pH moi trudng dugc diéu chinh dat
5,8 & 0,02. Mdi trudng dugc cho vao cic lo thay tinh
250 mL v6i 40 mL moi truong va hdp vo trung & nhiét
d6 121°C trong thoi gian 20 phut.

Miu dugc nudi cély trong diéu kién chiéu sdng 16/ 24
gio cuong do sang 2000 lux + 200 lux, nhiét d6 25 +
2°C. Trong thi nghiém tai sinh va sinh trudng chdi,
mau dugc nudi cdy trong diéu kién t6i 4 tuin va chiéu
sang 1 tudn.

PHUGONG PHAP

Anh huéng ctia oligo alginate Ién su'tai sinh
va sinh truéng chéi lan kim tuyén

Thén cy lan kim tuyén in vitro dugc cit thanh cac d6t
thén c6 chiéu dai 1 cm valoai bo 4. Mau dugc cdy vao
moi trudng MS b6 sung OA 20471 va 5666 Da & cac
ndéng do 1, 5, 10, 50, 75 mg/L. Ngoai ra, miu clng
dugc cdy 1én moi trudng bd sung 0,1 mg/L NAA két
hop vé6i 1,5 mg/L BA dé€ so sdnh vé6i hiéu qua ctia OA.
Céc mau dugc khao sat kha nang tai sinh choéi in vitro
sau 5 tudn nudi cdy. DSi ching 13 cdc miu duge nudi
cdy trén moi trudng khong bs sung OA va chit diéu
hoa sinh truéng thuc vat (CDHSTTV).

Chi tiéu theo doi sau 5 tudn gom: ty 1é tdi sinh chdi,
56 choi, chiéu cao choéi, hinh théi chéi, khéi lugng tuoi
va khoi lugng kho ctia mau, ham lugng flavonoid va
phenolic téng. Ham lugng flavonoid téng dugc xac
dinh theo phuong phép st dung AICl; 2°. Ham lugng
phenolic tng dugc xac dinh theo phuong phép cia
Farkas va Kiraly?!.

Anh huéng ciia oligo alginate lén su ting
trudng ctia lan kim tuyén

Chéi ngon lan kim tuyén in vitro dugc lya chon dong
déu, chiéu cao 3 cm. Mau dugc cdy vao moi trudng
MS 1/2 (méi trudng MS v6i ham lugng khoang da
lugng giam di mdt niia) b sung OA 20471 Da va 5666
Da & cacnong do 1, 5, 10, 50 mg/L va 0,5 g/L than hoat
tinh. Ngoai ra, mau ciing dugc cdy 1én moi trudng bd
sung 1 mg/L IBA va 0,5 g/L than hoat tinh dé so sanh
v6i hiéu qua ctia OA. Ddi chiing 1a cdc mau dugc nudi
cdy trén moi trudng khong bd sung OA va CDHSTTV.
Chi tiéu theo doi sau 5 tudn 1a ty 1é tao ré, s6 ré, chiéu
dai ré, chiéu cao céy, hinh thdi mau, khoi lugng tuoi
va khéi lugng kho ctia céy.

B4 tri thi nghiém va théng ké sé liéu

Thi nghiém dugc bd tri theo kiéu hoan toan ngiu
nhién, v6i méi nghiém thic dugce ldp lai 3 1an. Mbi
lan ldp lai 5 mau, do d6 moéi nghiém thiic c6 tng
cong 15 mau. Két qua dugc trinh bay duéi dang gid tri
trung binh %+ d6 léch chudn (SD). Su sai khéc gifia cac
nghiém thiic dugc phan tich bing phuong phap phan
tich phuong sai mét yéu t6 (ANOVA), theo phép thu
Duncan & mtc y nghia o = 0,05, phdn mém st dung
1a SPSS (phién ban 20.0).

KET QUA

Anh huéng ctia oligo alginate lIén sy tai sinh
va sinh truéng choi

Sau 10 - 12 ngay nudi cdy, cic mau nét don than &
cac nghiém thitc déu bét ddu téi sinh choi. Két qué
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tai sinh va sinh trudng chéi sau 5 tudn nudi ciy dugc
trinh bay & Bang 1.

Két qua cho thdy, ty 1é tai sinh ch6i & da s6 cac nghiém
thic bs sung OA va CDHSTTV déu cao hon so véi
d6i ching. Tuy nhién, cac nghiém thiic bd sung OA
khong lam tang ty 1€ téi sinh chdi so v6i nghiém thtic
b8 sung CDHSTTV. Ty 1¢ tdi sinh chdi ¢ xu hudng
tang khi ting nong do OA tu 1 dén 50 mg/L, sau d6
gidm xudng & nghiém thic b6 sung OA néng d) cao
(75 mg/L). Cac nghiém thic da s6 déu tao mot choi
duy nhit ma it phét sinh ch6i bén. Nghiém thiic b
sung 75 mg/L OA 20471 va 75 mg/L OA 5666 Da cho
s6 choéi cao nhit, 14n lugt 1a 1,28 chdi/ mau va 1,33
ch6i/ mau. Céc nghiém thiic con lai c6 s6 chéi khong
khéc biét vé mit thong ké so v6i do6i chiing va nghiém
thtc b6 sung CDHSTTV. Chiéu cao choi dugc ghi
nhan cao nhit ¢ nghiém thtic c¢6 5 mg/L OA 5666
Da v6i 1,04 cm, cao hon so v6i miu & nghiém thic
d6i chiing (0,79 cm). Vé khéi lugng tuci, mau trén
cdc moi trudng bé sung OA 5666 Da & tit cd nong
do (1 - 75 mg/L) déu c6 khoéi lugng tuoi cao hon so
v6i déi chiing va nghiém thic c6 CDHSTTYV. Trong
khi d6, khoi luong tuci ciia mau trén moi trudng bé
sung OA 20471 Da & nong do cao hon (10 - 75 mg/L)
mdéi c6 két qua tét hon so véi nghiém thitc d6i chiing
va CDHSTTV (Hinh 1). O chi tiéu khéi lugng kho
(Hinh 1), s6 liéu ghi nhin cao nhit ¢ 50 - 75 mg/L
OA 20471 Dava 75 mg/L OA 5666 Da.

Vé mit hinh théi, nghiém thiic b8 sung 50 mg/L OA
20471 Da va 5 mg/L OA 5666 Da c6 hinh thai choi
tuong d6i tot (Hinh 2). Chéi cé mau tring duc, to, dai
hon so véi cac nghiém thiic khéc. Tuy nhién, nghiém
thic b sung 50 mg/L OA 20471 Da c6 ty 1¢ ti sinh
choi cao hon so v6i 5 mg/L OA 5666 Da, 1an lugt 1a
80,00% va 67,00%. O nghiém thiic nay, chi tiéu khéi
lugng tuci va khéi lugng kho cling cao hon nghiém
thiic d6i chiing va nghiém thiic b6 sung CDPHSTTV.
Nhu vay, b6 sung 50 mg/L OA 20471 Da giup chéi lan
kim tuyén tdi sinh va sinh truéng t6t, dong thai tich
luy ham lugng chét kho cao.

Ham lugng flavonoid téng (Total flavonoid
- TF) va ham lugng phenolic téng (Total
Phenolic - TP) trong cdc mau chadi tai sinh

MAu tit nghiém thtc d6i chiing, nghiém thiic b6 sung
CPHSTTYV va 50 mg/L OA 20471 Da dugc xac dinh
ham lugng flavonoid va phenolic t6ng. Ham lugng
flavonoid tdng cao nhét dugc ghi nhan ¢ nghiém thic
50 mg/L OA 20471 Da, x4p xi 1,26 1an so v6i d6i ching
va 1,11 14n so v6i nghiém thic b sung CDHSTTV.
Ham lugng phenolic tdng ctia nghiém thiic b6 sung
OA cao hon 1,17 1an so véi ddi chiing, tuy nhién thip
hon so v6i moéi truong b6 sung CODHSTTV (Hinh 3).

Anh huéng ciia oligo alginate lén su ting
trudng cuia chéi lan kim tuyén

Trén céc nghiém thitc bé sung OA, phan 16n céc chi
tiéu thu dugc déu tét hon d6i chliing va IBA. Sau 3 tuin
nudi cdy, mau cdy & nghiém thic bs sung 0,5 mg/L
OA 20471 Da bt ddu hinh thanh ré. O céc nghiém
thic con lai, ré xudt hién cham hon. Ty 1é ra ré dat
100% & cac nghiém thiic b6 sung 0,5; 10; 50 mg/L OA
20471 Da va 1, 50 mg/L OA 5666 Da (Bang 2). Tuy
nhién, b6 sung 1 mg/L IBA hodc OA khong lam tang
s6 ré/ mau so véi d6i chiing. Bén canh dé, b sung
0,5 mg/L OA 20471 Da gitip dat chiéu dai ré va chiéu
cao cy tot nhét (14n lugt 14 0,28 cm va 3,72 cm). Chi
tiéu khoi lugng kho ghi nhan cao nhit & cac nghiém
thiic b6 sung 0,5 mg/L OA 20471 Dava 1; 50 mg/L OA
5666 Da (Hinh 5). V& hinh thdi, miu dugc nudi cdy
trén moi trudng c6 b sung 0,5 mg/L OA 20471 Da
cho két qua t6t nhat véi céy to, khoe, 14 x0e rong va
ré day hon céc nghiém thiic khic (Hinh 4). 4] nghiém
thic d6i chiing va bé sung IBA, ciy c¢6 thdn manh hon
va phat trién cham hon. Nhin chung, moi trudng bé
sung 0,5 mg/L OA 20471 Da cho két qua t6t nhat &
thi nghiém nay. Cac chi tiéu tang trudng dat két qua
tot (ty 1€ ra ré cao 100%, 6 ré 1,89 ré/ mau, chiéu dai
ré 0,28 cm, chiéu cao ciy 3,72 cm va khéi lugng kho
131,67 mg).

BAN LUAN

Co ché tdc ddong ctia OA van chua dugc hiéu 16 rang.
Hién nay, OA dugc xem nhu 1a mot elicitor c6 kha
ndng bam 1én cdc thy thé trén mang t€ bao d¢€ kich
thich t€ bao dap ung. Khi d6, OA ting cudng biéu
hién céc gene sinh t6ng hgp cic CDHSTTV ndi sinh
nhu indole-3-acetic acid (IAA) va gibberellin, giup
thuc vat kéo dai chéi, tao ré, ting khd ning nay

mim,.. 1722,

Bén canh do, ty 1é tdi sinh chdi cling
phu thudc vio ham lugng auxin va cytokinin?3. Vi
thé, trong nghién ctiu nay, ham lugng auxin méi dugc
téng hop c6 thé da két hgp véi cytokinin néi sinh tao
nén ty 1é phu hgp da giup tang ty 1€ tai sinh choi &
cdc nghiém thic b sung OA. Tuy nhién, 6 néng do
OA cao, c6 thé€ lugng auxin va gibberellin dugc téng
hgp nhiéu hon va lam tc ché su tao chdi. OA c6 trong
lugng phan tit nho dugc cho 1a dé di qua thanh té bao
thuc vat va bam 1én thu thé. Tuy nhién, néu trong
lugng phén t qué nho sé khong kich thich t€ bao dap
ung hiéu qua. Trong khi d¢, alginate hodc OA c6 trong
lugng phan tt 16n sé khé thdm thdu qua thanh t€ bao
va tao dap ting khong hiéu qua!”. Cac OA véi trong
lugng phan tu thép cé kich thudc khoang 0,2 x 2 um,
kich thudc nay kha tuong dong véi kich thudc mot
s6 loai vi khuén, do d6, OA c6 kha nang gay dép ting
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Bang 1: Anh huéng clia OA va CDHSTTV dén su tai sinh chéi sau 5 tuan nuéi cay.

Nong d6 (mg/L) Ty 1€ tai sinh choi (%) S8 choéi (choi/ mau) Chiéu cao chéi (cm)  Hinh thai
Déi chiing 61,33 & 9,814 1,00 = 0,00° 0,79 = 0,03¢ ++
0,1 NAA + 1,5 BA 77,67 + 9,24%¢ 1,15 + 0,13%¢ 0,94 4 0,05” +
0A 20471 Da 72,33 & 9,247cd 1,00 = 0,00° 0,30 = 0,06¢ +
5 83,00 + 0,007 1,07 + 0,12° 0,77 %+ 0,03 &
10 88,67 & 9,81¢ 1,00 + 0,00° 0,69 =+ 0,074 ++
50 80,00 + 0,007%¢ 1,08 =+ 0,14¢ 0,86 + 0,04 ot
75 61,33 + 9,814 1,28 = 0,05% 0,82 + 0,06° ++
OA 5666 Da 88,67 + 9,814 1,00 = 0,00° 0,47 + 0,047 +
5 67,00 = 0,00/ 1,08 + 0,14 1,04 £ 0,107 ++
10 77,67 + 9,24%b¢ 1,07 + 0,12¢ 0,83 + 0,06° +
50 77,67 & 9,24%¢ 1,15 + 0,13%¢ 0,64 =+ 0,02¢ ++
75 50,00 = 0,00° 1,33 + 0,00 0,69 = 0,014 ++

Ghi cht: Cing mot cdt, cac s6 liéu khdc nhau vé mit thong ké di kém vdi céc chit cai khéc nhau.
+++: chéi to, dai, than chéi trang nga.

++: choi trung binh, than choi tring nga.

+: ch6i nho, than ch6i manh, mau tring nga

[Nguén: Nhém tac gia]
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®Khéi legng twoi O Khéi legng khé
Hinh 1: Khéi lugng tuoi va khéi lugng khé ctia mau cdy trén cadc méi trudng ddi chiing (DC), b6 sung NAA két hgp

vGi BA, OA (1): OA 20471 Da va OA (Il): OA 5666 Da & cac nong do khac nhau (cac chir céi a,b,c,... theo sau sé liéu
khac nhau cho su khéc biét c6 y nghia véi p < 0,05 trong phép thi Duncan). [Nguén: Nhém tac gial
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Hinh 2: Cdc mau choi téi sinh trén cac méi trudng nudi cdy khac nhau sau 5 tuan. Chu thich: A: d6i ching, B: NAA
két hgp BA, C - G: 1, 5, 10, 50, 75 mg/L OA 20471 Da, H - L: 1, 5, 10, 50, 75 mg/L OA 5666 Da (thang do 1 cm).

[Nguén: Nhom téc gidl

% 100
a

o 90 - b

Eel

- 70
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"§ 40

D 30

T 20

3 10

2 o

pC NAA +BA OA (1) 50

mg acid gallic/ g khéi hegng khé

BC NAA +BA QA (I) 50

Hinh 3: Bi€u d6 thé hién ham lugng flavonoid (mg quercetin/ g khéi lugng khé) va phenolic téng (mg acid gallic/
g khéi lugng khé) clia cdc mau trén cadc méi trudng tai sinh chéi khac nhau sau 5 tuan nudi cdy. [Nguén: Nhém

tac gidl

hiéu qua hon véi alginate hay cac OA c6 phan tt lugng
kha 16n2%. Phan 16n cic nghién ctiu déu cho thiy OA
& khoi lugng phan ti 14,4 kDa25-%7 ¢4 biéu hién t6t
gitip tang sinh khoi & mot s6 loai thuc vat. Bhanupriya
Kanthaliya (2023) da bédo cdo 200 mg/L alginate lam
tang sinh khéi ctia mu céy (s6 chdi, khoi lugng tuoi,
khéi lugng kho), ham lugng protein, carbohydrate,
chlorophyll § chéi Pueraria tuberosa®'. OA ciing lam
tang sinh khdi chéi & mot s6 cay khac nhu cay co

t28, cay xalach?>,.... OA hay céc loai polysaccha-

ngo
ride khéc dugc cho 1a gitp duy tri dp sudt thdm thiu
clia t& bao va kich thich té bao phén chia?!. Ngoai ra,
tylé M/G cling la mét yéu t6 anh hudng dén kha nang
kich thich sinh trudng ctia OA. Theo thi nghiém cua
Jieru Yang va cac cdng su (2020), OA véi trong lugng
phén ti 573,8 Da va ty 1& M/G 4,98 c6 kha nang kich

thich sinh trudng chéi va OA véi trong lugng phén tu
2370,5v6ity1é M/G 4,46 lai c6 kha ning kich thich tao
ré § ciy dai mach 17 Theo nhiéu nghién ctu, polyM
¢6 kha ning kich thudc sinh trudng bing cach kich
thich san sinh cac hgp chét cin cho quang hgp, gitp
ting cudng d6 quang hop 212, trong khi d6, polyG lai
kich thich mién dich cing nhu tc ché vi sinh vat gay
hai L1217, Mot yéu t6 nita ciing anh hudng dén kha
néng kich thich sinh truéng & thuc vatla phuong phap
cat mach alginate, alginate dugc cit bing enzyme algi-
nate lyase cho OA c6 hiéu qua kich thich sinh trudng
tot hon nhiéu so véi viéc cit bing phuong phap héa
hoc hodc vat 1}'79’17. Nguyén nhén cé thé 1a do san
phidm OA dugc tao thanh trong qud trinh thuy phan
bing enzyme da hinh thanh cdc lién két doi gitia C4
va C5, qua d6 tang kha ning loai bo goc oxy hoa tu do
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Bang 2: Anh huéng clia OA va CDHSTTV Ién su tang truéng chia lan kim tuyén sau 5 tuan nuéi cdy.

Nghiém thiic (mg/L)

Déi chiing

IBA 1

OA 20471 Da ¢5
1
5
10
50

OA 5666 Da 5
1
5
10

50

Ty 1é ra ré (%)

66,67 =+ 0,00¢
55,56 & 19,25¢
100,00 + 0,00
77,78 + 19,24%¢
66,67 + 0,00
100,00 + 0,00
100,00 =+ 0,004
66,67 + 0,00¢
100,00 =+ 0,007
66,67 + 0,00
88,89 + 19,257

100,00 =+ 0,00¢

SO ré (ré/ mau)

1,67 £ 0,29%
1,33 = 0,29°
1,89 + 0,38¢
1,11 £ 0,197
1,17 £ 0,29¢
1,67 % 0,00%
1,33 = 0,00%°
1,00 + 0,00¢
1,00 = 0,007
1,33 = 0,29°
1,11 +0,19¢

1,89 £ 0,19¢

Chiéu dai ré

(cm)

0,16 + 0,01
0,19 + 0,037¢
0,28 = 0,03¢
0,19 + 0,10%¢
0,18 + 0,037¢
0,23 = 0,014
0,25 + 0,01%
0,24 + 0,01%
0,21 = 0,0190<¢
0,15 + 0,007
0,22 =+ 0,049

0,23 4 0,03%?

Chiéu cao cay
(cm)

3,24 4+ 0,084
3,19 + 0,074
3,72 £ 0,10%
3,29 4 0,17%¢
3,63 +0,18¢
3,38 + 0,16
3,32 + 0,154
3,39 + 0,05
3,76 = 0,08¢
3,38 + 0,15
3,47 +0,267¢

3,62 4 0,2140¢

Hinh

thai

++
+++
++
++
++

++

++
++
++

+++

Ghi cht: Cung mot cdt, cac s6 liéu khdc nhau vé mit thong ké di kem véi céc chii cdi khéc nhau.
+++: ré to, than céy to, 14 x0e rong.
++: 1€ to, than cdy trung binh, 14 xde rong.

+: ré nho, than cay nho, 14 nho.
[Nguén: Nhém tac gia]

Hinh 4: M3u lan kim tuyén sau 5 tuan nudi cdy trén méi trudng b sung 1 mg/L IBA va OA 20471 Da, OA 5666 Da
& cac néng dé khac nhau. Cha thich: A: d6i chiing, B: IBA,C-G: 1, 5, 10, 50, 75 mg/L OA 20471 Da, H - L: 1, 5,10,

50, 75 mg/L OA 5666 Da (thang do 1 cm). [Nguon: Nhém téc gial
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Hinh 5: Khéi lugng tuci va khoi lugng khé ctia cay lan kim tuyén sau 5 tudn nudi cdy (cac chir caia,b,c,... theo sau
56 liéu khdc nhau cho su khac biét c6 y nghia véi p <0,05 trong phép thir Duncan). [Nguon: Nhém téc gial

dugc sinh ra trong qua trinh thuc vat phat trién 117,

OA c6 kha nang kich thich thuc vét ra ré nho vao viéc
tang biéu hién cdc gene sinh téng hgp auxin va gidm
kha niing IAA bi oxy héa?2. Vi viy, trong nghién ctiu
nay, chiéu dai ré & mot s6 nghiém thiic c6 bb sung OA
cao hon so véi d6i chiing. Ngoai ra, két qua ciing cho
thay OA c6 trong lugng phan tit 16n ¢ néng d6 thap da
kich thich ch6i lan kim tuyén tao ré t6t hon so v6i OA
c6 trong lugng phén tt nho & nong do cao. Diéu nay
tuong dong véi két qua thi nghiém cta Jieru Yang va
cac cong su (2020). OA c6 trong lugng phén tli 2370,5
Da da kich thich tao ré t6t hon so véi OA c6 trong
lugng phén ti thdp 573,8 Da 17 Nhin chung, OA lam
tang trong lugng kho ctia mau cdy so véi d6i ching.
OA giup thuc vét tang trudng nho vao viée tang kha
néng quang hop, cai thién qud trinh dong hda carbon
va nito, tang kha nang phén chia t€ bao, ham lugng
auxin va cac hgp chit thi cip c6 hoat tinh sinh hoc .
Theo nghién ctiu cua Tran Diic Trong va cac cong sy
(2020), OA ¢6 trong lugng phén ti 14,4 kDa lam tang
sinh khéi, chiéu dai ré va chiéu cao cay & cay xa lach 2.
Kha nédng trén ctia OA ciing dugc ghi nhan & mot s6
loi thyc vat khac nhu cdy dita can?!, cay cb ngot 28,
cay Pueraria tuberosa®!,...0 cay dai mach (Hordeum
vulgare L), OA lam ting sy phan chia t€ bao & vung
mo phan sinh cta ré, dan dén su ting s6 lugng té bao
& vung md phén sinh, dong thoi kich thich sy kéo dai

té bao & viing kéo dai ctia ré 7.

Phenolic va flavonoid la nhiing hgp chat c6 hoat
tinh sinh hoc dugc sinh ra qua con dusdng phenyl-
propanoid?!. Nhiing hgp chit nay khong tic dong
truc tiép dén qua trinh sinh trudng va phét trién &
thuc vat, ma dong vai tro trong viéc gitp thuc vat
khang lai cac yéu t6 bat loi tli moi trusng?!. Cac
nghiém thic bé sung CODHSTTV va OA 20471 Da
50 mg/L déu lam ting ham lugng flavonoid tdng va
phenolic téng. Oligo alginate, cac elicitor khdc hay
cac diéu kién bt lgi ti moi trudng nhu nhiét do,
anh sang,... déu c6 kha nédng kich thich thuc vét san
sinh céc chit chuyén héa bao gom ca chit so cdp nhu
carbohydrate, protein va chat thd cip nhu pheno-
lic, flavonoid,...hodc cac enzyme chéng oxy hoa theo
nhiéu co ché khic nhau®2. OA § trong lugng phan
tt thdp dugc thyc vat nhin dang nhu la mét mam
bénh va diéu nay da khién thuc vat san xuit hgp chit
tht cip nhu mot phéan trong hé théng phong thu?,
Ngoai ra, theo nhiéu nghién ctu, OA c6 kha ning
tang hoat tinh enzyme phenylalanine ammonia-lyase
(PAL), mét enzyme tham gia vao con dudng sinh tdng
hop flavonoid>!'°. Nhin chung, OA khi b§ sung viao
modi trudng nudi cdy ¢ kha nang kich thich san xuat
flavonoid va phenolic téng & cdy lan kim tuyén. Trén
mot s6 loai ciy khac, OA ciing dugc ghi nhén la tang
tich Ity mot s6 loai hgp chat thi cép & thuc vat nhu
vinblastine va vincristine & cay diia can 3!, polyphenol
614 cay ca chua 19 .
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KET LUAN

Nghién ctiu cho thdy oligo alginate c6 hiéu qua tich
cuc khi b sung vao méi trudng nudi cdy loai lan
kim tuyén A.formosanus véi nong d6 va khoi lugng
phén ta thich hgp. Cu thé, moi trudng MS bé sung
50 mg/L oligo alginate 20471 Da giup ting ty 1é tai
sinh choéi, khoi lugng tuoi, khéi lugng khoé va hinh
thdi choi so v6i d6i chiing sau 5 tudn nudi cdy. Ham
lugng flavonoid va phenolic tong ctia nghiém thiic OA
20471 Da 50 mg/L cao hon so véi d6i ching. Choéilan
kim tuyén sinh trudng t6t nhét trén moi trudng MS
1/2 b6 sung 0,5 mg/L oligo alginate 20471 Da. Két
qué cho thdy khéi lugng phén tit va néng dé oligo al-
ginate khac nhau c6 nhiing biéu hién khac nhau. Vi
vay, cac nghién ctu tiép theo cin dugce tién hanh dé
c6 thé ting dung oligo alginate trong nuéi cdy mo té
bao thuc vat.

DANH MUC TU VIET TAT

OA: oligo alginate
CDHSTTYV: chit diéu hoa sinh trudng thuc vét

LOI CAM ON

Chung t6i xin cdm on Trudng Pai hoc Bach Khoa,
PHQG - HCM di ho trg cho nghién ctiu nay

XUNG POT LO1iCH

Chung t6i dam bao khong tranh chap vé lgi ich.
DPONG GOP CUA TAC GIA

Tran Minh Dudng thuyc hién céc thi nghiém, xt ly di
liéu va viét bdo. Vo Thanh Phic hé trg trong viéc thiét
ké thi nghiém va chinh stia bai viét.
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Oligo alginate stimulates growth and secondary metabolite
accumulation in Anoectochilus formosanus Hayata in vitro

Tran Minh Duong'2, Vo Thanh Phuc'?*

ABSTRACT
Anoectochilus formosanus Hayata, a species of jewel orchid, possesses significant medicinal and
: economic value. Investigating the application of organic compounds in in vitro cultivation to gen-
Use your smartphone to scan this erate a safe source of medicinal materials is crucial. This study examined the effects of oligo alginate
QR code and download this article with different molecular weights (20471 Da and 5666 Da) and concentrations (1, 5, 10, 50, 75 mg/L)
on the regeneration of A. formosanus shoots and the concentration (0.5, 1, 5, 10, 50 mg/L) on plant
growth. The total flavonoid and phenolic contents of regenerated shoots were evaluated. At the
shoot regeneration stage, the MS medium supplemented with 50 mg/L oligo alginate (20471 Da)
gave the best results (80% shoot regeneration rate, fresh weight of 0.626 g/explant, dry weight
of 0.028 g/explant, and improved shoot morphology after 4 weeks of culture). In this treatment,
the total flavonoid and phenolic contents were also significantly higher compared to the control
(82.07 mg quercetin/dry weight and 23.49 mg gallic acid/dry weight, respectively). At the shoot
growth stage, the half-strength MS medium supplemented with 0.5 mg/L of oligo alginate 20471
Da enhanced various growth parameters, including rooting rate, root length, plant height, fresh
weight, dry weight, and overall plant morphology after five weeks of culture. Thus, oligo alginate
stimulated the growth of Anoectochilus formosanus and promoted the accumulation of secondary
compounds.
Key words: Anoectochilus formosanus Hayata, elicitor, secondary metabolite, flavonoid, oligo
alginate, phenolic, micropropagation
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