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Nghién ciru nudi cay léng lac thu sinh khéi lan kim tuyén ban
dia Anoectochilus roxburghii (Wall.) Lindl. In vitro

In vitro liquid shake culture technique for biomass
production of a native medicinal orchid Anoectochilus

roxburghii (Wall.) Lindl.
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Anoectochilus roxburghii
(Wall.) Lindl, lan kim tuyen
ban dia, nhan giong in vitro,
nudi cay long lac in vitro

Noi dung nghién ciru nay trinh bay hé théng nhan nhanh lan
kim tuyén (Anoectochilus roxburghii (Wall.) Lindl. in vitro va k§
thuat nudi ciy 16ng lac thu sinh khi cdy lan c6 kha ning st dung
1am ngudn nguyén liéu duoc.

Mau doan than (=1,5-2cm) dugc khir trung tao nguén mau in
vitro bang thuy ngan II Clorua ¢ néng d¢ 0,1% trong 5 phut va
nudi cay tao chdi trén moi truong MS (Murashige & Skoog, 1962)
khong chét diéu hoa sinh truong trong 60 ngay. Giai doan nhan
nhanh chdi trén moi trudng MS c6 bd sung 1,5mg.L* BAP;
0,2mg.L"* NAA trong 90 ngay va sau d6 nudi chdi ting trudng
trén MS"% . Tao cdy hoan chinh trén méi trudng MS% bo sung
0,5mg.L™t NAA trong thoi gian 60 ngay.

Nhan nuéi sinh khéi cdy lan kim tuyén dugc nudi trong moi
truong léng MS’ (giam Y2 khoéng da luong) c6 bd sung 30g/ L
duong va 10% nu0'c diura va bo sung nguon polyamme rleng ré
(1,5g.L casein; 1g Lt dich chiét nAm men) cho hi€u qua gla tang
sinh khdi tuoi tot nhat trong nudi cay bang may lac 6n nhiét
(Brunswick Innova 4230) ¢ toc do lac 80rpm.

ABSTRACT

This study presented the rapid multiplication system of
Anoectochilus roxburghii (Wall.) Lindl. in vitro and the liquid
shake culture technique for biomass production capable of being
used as a source of pharmaceutical materials.

Stem segments (1.5-2cm in length with a single node) were
dipped in 70% (v/v) ethanol for 1 min and then rinsed in 0.1%
(v/v) mercury chloride for 5 min, washed thoroughly in sterile
distilled water under the aseptic condition in the laminar airflow
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hood. The aseptic culture was initiated by culturing stem nodal
segments on hormone-free MS medium (Murashige & Skoog,
1962) for axillary bud formation in 60 days. For rapid shoot
proliferation stage and elongation, axillary buds were cultured on
MS medium supplemented with 1.5mg.L™ 6-benzyl adenine
(BAP) and 0.2mg.L™* alpha-naphthaleneacetic acid (NAA) and
shoot elongation on half-strength MS medium (MS¥%2) in 90 days.
Rooting induction on MS% medium with 0.5mg.L™* NAA in 60
days of culture.

Rapid and efficient multiplication of plant biomass
production was successful established by culturing shoots
(approximately 3.5 to 4cm in height with 4 leaves) semi-
Anoectochilus roxburghii s_ubr_nerged on 250mL conical flask contain hormone-free MS%2
(Wall) Lindl, in vitro liquid medlum_ (30g.L1 sucrose, 10% coconut wgter)
propagation, in vitro liquid ~ SUPPlemented with separate polyamine sources (1.59.L* casein or
shake culture technique, native 19.L™ yeast extract) in a refrigerated incubator shaker (New
medicinal orchid Brunswick Innova 4230) at 80rpm.

Keywords:

1. Mé& dau

Chi lan kim tuyén (Anoectochilus) c6 ving phan bd rong tir diy Himalaya cho t6i ving
bong Nam A va mot sé dao thude khu vue Thai Binh duong. Trong dugc dién Trung Hoa, lan
kim tuyén 1a cay thudc quy va duoc sir dung dé diéu tri ung thu, ting huyét ap, dai thao duong
va viém than (Liang et al., 1990). Tac dung dugc 1y da dang ciia lan kim tuyén di dugc ching
minh bao gdm chdng viém va hoat tinh bao vé té bao (J. M. Lin, Lin, Chiu, Yang, & Lee, 1993),
hoat tinh chdng oxy hoa (C. C. Lin, Huang, & Lin, 2000) kha niang chdng khéi u va kich thich
mién dich (Tseng et al., 2006). Cac thanh phan c¢6 hoat sinh hoc quan trong nhat chiét xuat tir
lan kim tuyén da duoc cong bd gdbm gastrodin, gastrodigenin va kinsenoside (Du, Sub, Irino, &
Shoyama, 2000; Hsieh, Wu, & Chen, 1997; Ito, Kasai, Yamasake, & Sugimoto, 1993; Tseng et
al., 2006).

O nudc ta, loai lan kim tuyén ban dia Anoectochilus roxburghii (Wall.) Lindl. d4 bi khai
thac tan diét trong tyr nhién dé str dung lam thudc trong y hoc ¢b truyén va xuat khau 6 at sang
Trung Qudc, Pai Loan. Loai nay hién dang ndm trong nhém lan bj nghiém cdm, han ché khai
thac vi muc dich thuong mai (nhém IA, Nghi dinh 32/2006/ND-CP) (Chinh phii, 2006), dong
thoi ciing 14 loai thyc vat dang nguy cap (EN) (B6 Khoa hoc va Cong Nghé & Vién Khoa hoc
va Cong nghé Viét Nam, 2007). Do d6, viéc nghién ctru xay dung hé théng nudi cdy thu sinh
khéi tuoi lan kim tuyén in vitro phuc vu cho céng tac bao ton va str dung 1am ngudn nguyén
lidu dugc gop phan thay thé ngudn khai thac bat hop phap trong tyr nhién.
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2. Vat liéu va phwong phap
Gibng lan

Loai lan kim tuyén ban dia Anoectochilus roxburghii (Wall.) Lindl. tiép nhan tr Vuon
thyc vat M.M Gryshko, Ucraina.

Tao ngudn miu in vitro

Khuce cét than (kich thudc 1,5-2cm) cua lan kim tuyén dugc rira sach bang xa phong,
ngam con 70° trong 1 phut. Sau d6, ngdm mau trong thuy ngan (II) clorua 0,1% trong 5 phut.
CAy 5 mau vao petri @11cm chira 20mL méi trudng thach MS gdm khoang da luzorng, vi lugng,
vitamin MS (Murashige & Skoog, 1962), 30g.L™ duong saccharose, pH 5,8. Tong cong 200
mau cho 1 1an khir tring va khéng lap lai. Mau duoc nudi trén méi truong MS khong chat diéu
hoa sinh truong trong 60 ngay.

Nuodi cay nhan nhanh chéi

Choi thu dugc sau khir trung (=0,5cm) dugc nudi céy nhan nhanh trén moi truong thach
MS gdom khoang da luong, vi luong, vitamin MS (Murashige & Skoog, 1962), bo sung
150mL.L* nuéc dira, 30g.L™* dudng saccharose, pH 5,8, bo sung chat diéu hoa sinh truong
BAP 6 cac né)ng d60,5;1;1,5;2;2,5mg.L? va né)ng d6 NAA cb dinh & 0,2mg.Lt. Céy 6 choi
trén petri @11cm chira 20mL mdi truong. Thi nghiém c6 6 nghiém thirc bao gdm dbi ching
(khong bo sung chat diéu hoa sinh trudng) va lap lai 3 lan.

Nudi cdy ting trudng chdi dugc thuc hién v6i 4 loai méi truong khac nhau gom MS,
MS?2 (giam 72 khoang da lugng), Knudson C (Morel, 1965) va VW (Vacin & Went, 1949) Tat
ca cac moi truong déu c6 bd sung 150mL nudc dura, 30g. L duong saccharose, 0 3g L than
hoat tinh, 8g.L! agar, pH 5,8. Tién hanh cét chdi c6 kich thudc khoang 1,5cm va cay 10 choi
vao chai nudce bién thé tich 500mL chira S0mL cua tig loai moéi truong nghién ctiru. Thi nghiém
gom 4 nghiém thic va 1ap lai 3 lan.

Nudi cdy tao cdy hoan chinh

Chdi méi (=3,0cm) mang 3 dbt than,duoc nudi cdy tao ré trén moi truo’ng thach MS’2
(gébm 1/2 khoang da luong MS, vi luong va vitamin khong thay d61)10g.L* dudng saccharose,
0,39. L™ than hoat tinh, pH 5,8) b6 sung NAA & cac ndong d 0,1; 0,2; 0,3; 0,5; 0, 7val,0mg.L°
! Cay 10 chdi vao chai nuoce bién 500mL chira 50mL mo6i truong. Thi nghlcm gdém 7 nghiém
thirc, do1 chirng khong bo sung NAA va 1dp lai 3 1an.

Nuéi cdy Iéng lic thu sinh khdi

Mau chdi (chidu cao tir 3,5-4cm) cit tir cdy hoan chinh in vitro va nudi ciy trong moi
truong long MS’ (giam 'z khoang da lugng) co 30g L? duong saccharose 100mL. L? nuée

dira va bd sung ngudn polyamine riéng ré (1,5g.] L casein; 1g.L* dich chiét nAm men). Nudi
lic & toc d6 80rpm, nhiét 46 28°C bang may lic on nhiét (Brunswick Innova 4230).

Piéu kién nudi cy

Nhiét d6 phong nuéi céy dao dong tur 25-28°C, cuong d6 anh sang dén neon khoang
3.000 lux, thoi gian chiéu sang 10 gio/ngay.

Nuoi lic & cuong d anh sang khoang 1.000 lux, thoi gian chiéu sang 10gid/ngay.
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3. Két qua va thao luin
Tao ngudn miu in vitro

Ti 16 mAu song cua cta lan kim tuyén sau xur 1y voi dung dich HgCl, 0,1% trong 5 pht
dat 86,66% va ti 1& mau tao chdi mai dat 66,66% & 60 ngay sau cay (NSC). Phan tram tao chdi
(ter chdi ngu) trén moi truong khong bd sung chét diéu hoa sinh truéng cia mau bi han ché c¢6
thé 1a miu bi ton thuong do thao tac trong qua trinh khwr trung cung voi tac dong bé mit caa
HgCl dan t6i x40 tron it nhiéu vé mit sinh Iy va gy tc ché nay choi.

Choi hinh thanh tir khiic cit than & 60 NSC duoc minh hoa ¢ Hinh 1.

Hinh 1. Chéi méi hinh thanh tir khac ct than sau khtr tring trén MS khong chét didu hoa
sinh truong
Nudi cAy nhan nhanh chéi
Mau chdi ¢6 kich thude khoang 0,5cm dugce sir dung 1am ngudn mau ban dau trong thi
nghiém nay. Két qua théng ké & Bang 1 cho thay cac nghiém thirc co BAP/NAA cho thiy khac
biét rat co y nghia so véi ddi chung. BAP ¢ néng d6 0,5; 1,0 va 1,5mg. L chtng t6 c6 hoat tinh
sinh hoc manh trong cam ting tao chdi, ti 1& tao chdi cao nhat dat 94,44% khi bo sung nong do
1,5mg.Lt BAP, s6 chdi trung binh cao nhét 1a 3,49 chdi/mau tai thoi diém 60 NSC va tang lén
4,13 chdi & 90 NSC (Hinh 3). Chdi méi hinh thanh tir vi tri gbc chdi nudi cdy, quan sat hinh
thai chdi bang mét thudng & 3 nghiém thirc trén c6 thé thiy mot sd choi co kha nang kéo dai
16ng than va xut hién ré khi sinh ngan véi 1ong hit ddc trung trén moi truong c6 BAP nong do
thap, khi ndng d6 BAP ting 1én thi khuynh hudng tao cum chdi & nét. Kha ning tao chdi giam
r5 rét khi nong do BAP tang 1én 2,0 va 2,5mg.L™. Du khong c6 su khac biét c6 y nghia vé phan
tram tao choi, s6 chdi trung binh ¢ tit ca cac nghiém thirc xét vé mit thong ké tai 2 mdc thoi
gian trong nudi cdy nhung co6 sy gia ting sd luong chdi dang ké véi 4,13 chdi/miu trén moi
truong c6 1,5mg.Lt BAP; 0,2mg/L NAA & 90 NSC.

Bang 1
Anh huéng cia BAP/NAA 1én kha nang nhan chdi A. roxburghii
NT BAP NAA Phan trim méu tao S6 chdi TB/miu
(mg/L)  (mg/L) choi
60 NSC 90 NSC 60 NSC 90 NSC

bC 0,0 0,0 0,00 a 0,00 a 0,00 a 0,00 a
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NT ~ BAP  NAA Phén trim méu tao S6 chdi TB/miu
(mg/L)  (mg/L) choi

60 NSC 90 NSC 60 NSC 90 NSC

BN1 0,5 0,2 83,33+9,62d 83,33+9,62d 2,40+0,20c  2,40+0,20c

BN2 1,0 0,2 88,88+9,62d 88,88+9,62d 2,81+0,20d 3,07+0,12d

BN3 1,5 0,2 94,4449,62e 94,44+9,62e 3,49+0,16e 4,13t0,12e

BN4 2,0 0,2 61,11+9,62¢c 61,11+9.62c 1,28+0,05b  1,28+0,05b

BN5 2,5 0,2 44,44+9,62b 44,44+9,62b 1,22+0,19b  1,25+0,19b
ANOVA il wx *x **

*NT: nghiém thirc; 2 Cac s6 c¢6 chit cai khac nhau trong cling mot cdt thi sy khac biét c6 ¥ nghia vé mit thong ké
o muc P < 0,01 theo phan hang cia Holm-Sidak’s test (phan mém SigmaPlot ver.11, Systat software, Inc.,
California, USA). S6 ligu phan trdm chuyén doi sang dang Vx+0,5, s6 choi log(x+1).
Nguon: Két qua phan tich dit liéu ciia nhém nghién ciu

Trong cac nghién ctru st dung BAP/NAA trudce day, tac gia (Huang, Law, & Mak,
1991) da cong bd mau doan than loai lan kim tuyén khac (A. formosanus) cho két qua tao chdi
t6i uu khi bo sung hai chat diéu hoa ting truong nay theo ndng d6 két hop 3mg/L BAP; 0,3mg.L
I NAA. Nhung tir két qua cua thi nghiém nay cho thy ti 16 BAP/NAA thap hon lai cho két qua
tao chodi cao d6i véi loai A. roxburghi, diéu nay c6 thé 1a do sy khac nhau vé loai dan t&i kha
ning dap tmg tao chdi ddi v6i nong d6 chit PHST thay ddi theo chiéu hudng tich cuc.

PC = _L.BNI

LY e T s = ) S M) B S TR W

Hinh 2. Két qua tao chdi A. roxburghi trén méi trudng MS c6 bd sung BAP/NAA & 90NSC
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Nubi cdy tang truong chdi (voi miu chdi co kich thude khoang 1,5cm) duge thyuc hién
trén 4 loai moi truong c6 ham lugng khoang da luong, vi luong khac nhau cho thdy c6 sy gia
tang chiéu cao chdi, sb 14 so v6i miu cdy ban dau & tat ca cac loai méi trudng trong thi nghiém
(Bang 2).

Bang 2

Anh huéng ciia méi truong khoang 1én kha ning ting truong chiéu cao chdi A. roxburghii

Chi tiéu theo doi & 60 NSC

MGoi truong

Chiéu cao chdi TB (cm) S6 14 TB/miu
MS 2,87 £0,07 ab 3,71+0,10 b
MS % 3,41+0,23¢ 4,72+0,10¢
KD 2,70+ 0,08 ab 4,72 +0,10¢
VW 2,58 +0,08a 3,45+0,05a
ANOVA e *k

2 Céc sb ¢o chit cai khac nhau trong cung mot cot thi sy khac biét co6 y nghia vé mat théng ké & mirc P<0,01 theo
phén hang ciia Holm-Sidak’s test (phan mém SigmaPlot ver.11, Systat software, Inc., California, USA).
Nguon: Két qua phén tich dix liéu caa nhom nghién ctu

Trong cac mdi trudng déu cé bd sung cing mot lugng nudce dira & 150mg. L™ va 30g.L-
! duwong saccharose nhung c6 su khac nhau vé tong luong khoang da luong, vi luong. Moi
truong VW c6 tong lugng khodng thap (tong lugng khoang bang 1.625,81mg.L™) cho két qua
thap nhét vé kich thudc chdi va s6 14 trung binh. Trong khi d6, chdi nudi cdy & moi truong gidu
dinh dudng MS (4.302,09mg.L 1) va dinh dudng trung binh KD (1.894,13mg.L 1) c6 gia ting
kich thudc, s6 14, ban 14 mod rong chira nhiéu sic td xanh tim va thdy rd vén trang hoi hong dic
trung cua loai. Trong thi nghiém nay, chdi & MS % (2.183,39mg.L ™) cho thay kha ning ting
truong chiéu cao tot nhat dat 3,41cm, 14 m& rong voi s6 14 trung binh 13 4,7214/mau khi quan
sat bang mat thuong & 60 NSC (Hinh 3). Ghi nhan thiy hién tuong mot s it chdi o ca 4 loai
moi truong xuat hién nhiéu 16ng hut ¢ vi tri ré khi sinh so khai.

Do véy, két qua tét nhat trong thi nghiém nay cho thiy sir dung méi truong khoang
MSY5 (2.183,39mg.L™) c6 bd sung 150ml.L* nude dira, 30g.L! duong saccharose va khong sir
dung chét diéu hoa sinh trudng 1 phi hop cho ting truong chdi lan A. roxburghii & 60NSC (K.
V. Nguyen & Paek, 2002; Phung, Nguyen, & Nguyen, 2010).
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Hinh 3. Chdi A. roxburghii ting truéng chiéu cao trén méi truong MS, MS%, KD va VW
Nubi cdy tao ciy hoan chinh

Nhin chung, khi cac chdi dugc cat theo kich thude dong déu (=3, Ocm mang 3 ddt than)
va nudi ciy trén moi truong thach MS 2 (khong nudce dira, c6 300mg L than hoat tinh, 10g L°
1~du0ng saccharose) c6 bd sung NAA hay d6i chirng khong bd sung NAA déu cho két qua tao
re.

Két qua phan tich théng ké cac chi tiéu theo ddi 6 60 NSC (Bang 3) cho thdy c6 su khac
biét rat co y nghia vé mat thong ké. Mau cay trén moi truong c6 nong do NAA 0,1mg L? chua
khac biét co y nghia theo phan tich vé chleu cao cdy va phan trim tao 1& so v6i ddi chung. O
nong do NAA 0,2 va 0,3mg L "1 i 1¢ tao ré & mirc trung binh va c6 khac biét c6 y nghia thong
ké vé chiéu cao va chiéu dai ré so véi (101 chimg. Su thay do6i rd c6 y nghia nhat khi tang nong
d6 NAA 1én 0,5mg L%, phan tram tao ré cao, s0 1& va chiéu dai ré ting, ciy phat trlen vuot troi
véi cac 14 to. Cac chdi & cac nghiém thic ¢6 ndong d6 NAA cao nhu 0,7 va 1,0mg L™ van duy
tri kha nang tao ré tot nhung dudng nhu bit dau chiu tac dong tc ché qua su syt giam chiéu
cao, luong ré va chiéu dai ré (Hinh 4).

Bang 3
Anh hudng ciia nong dd NAA 1én kha nang tao & & A. roxburghii
Nong dd Chi tiéu theo doi & 60 NSC
NAA(MA) ™ Chidu cao TB S6 ré TB/cdy  Chiéu dairé TB  Phin trim tao
(cm) (cm) ré
0 3,67+0,14a 249+0,03a 0,53+0,02a 56,07+ 5,22 a
0.1 391+0,19a 3,16 £0,04b 0,81+£0,03¢ 57,63+2,88a

0.2 433+0,12b 3,15+£0,16b 1,10 £ 0,04 de 60,69 + 1,96 ab
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Nong dd Chi tiéu theo ddi & 60 NSC
NAAMIN ~ Chiducao TB S 1 TB/cdy ~ Chiéu dai ré TB  Phan trim tao
(cm) (cm) re
0.3 495+0,12¢ 3,30 + 0,06 cd 1,30+ 0,05 63,86 £ 4,27 b
0.5 5,70+0,18 d 359+0,04e 1,45 +0,03 81,57 +3,39%¢
0.7 511+0,18cd  3,39+0,02d 1,30+0,01e 77,26 3,19 de
1,0 445+007bc  3,22+0,04 be 0,79 £ 0,03 bc 70,32+1,99¢
ANOVA ok ok ok ok

* 2. Cac s6 ¢ chit cai khac nhau trong cing mot cot thi sy khac biét ¢6 ¥ nghia v& mit thong ké ¢ mirc P < 0,01
theo phan hang cia Holm-Sidak’s test (phdn mém SigmaPlot ver.11, Systat software, Inc., California, USA).
Ngudn: Két qua phan tich dit liéu caa nhém nghién ciu

Quan sét hinh thai cdy & giai doan nay co thé thay dugc kha ning kéo dai 16ng rd rét,
hinh thanh r& khi sinh mang nhiéu 16ng hiit dat trung ctia loai & doan than r& trén méi truong cd
noéng do NAA tir 0,2-1,0mg L. Do ban chat NAA 1a dang auxin tong hop co tac dong kich
thich ra r& manh néu dugc sir dung riéng ré & 1 ndng thich hop va hiéu img khac nhau ciia NAA
dbi voi qua trinh sinh 1y khac nhau cual co quan (kéo dai va phat trién ré) hodc cua nhung co
quan khac nhau (kéo dai than va r&; phat trién chdi va ré) (Bu1 2000). Ket qua cao nhét tu thi
nghiém tao ré cho thay hoan toan phu hop véi cac cong bd trude dé vé kha ning tao r& nhd
NAA cua loai A. roxburghii (Truong & Phan, 2013).

Hinh 4. Chéi A. roxburghii tao r& trén méi truong MSY c6 bd sung nong d6 NAA khac nhau
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Hinh 5. Nudi cay 1ong lic thu sinh khéi cdy lan kim tuyén bang may lic 6n nhiét Brunswick
Innova 4230

4. Két luan

Di xdy dung dugc qui trinh nhan nhanh lan kim tuyén ban dia (Anoectochilus roxburghii
(Wall.) Lindl.) in vitro ttr nguén mau chdi tao dugc tir khiic cit than. Giai doan nudi nhan nhanh
chdi trén moéi trudng MS c6 bd sung 1,5mg.L-1 BAP; 0,2mg.L-1 NAA va sau d6 nudi ting
truong chdi trén MSY4. Nudi cdy tao cay hoan chinh trén méi trudng MSY bd sung 0,5mg.L-1
NAA.

Nubi cay 1ong lac thu sinh khéi cdy lan trong erlen 250mL chtra 50mL moi truongMS Y
long ¢6 bo sung 1,5g.L-1 casein hoac 1g.L-1 dich chiét nam men, lac ¢ toc d6 80rpm bang may
lac 6n nhiét Brunswick Innova 4230 va nhiét d6 budng lac on dinh & 28°C.

Két qua nghién ctru nay tao tién dé cho nhan giéng qui mo 16n, san xuat thuong mai
sinh khéi nguyén liéu dugc qui. Pong thoi, két qua c6 kha ning Gng dung thuc tién theo hudng
bao tdn ngoai vi ngudn gen lan ban dia va phuc vu cho tai tao, phuc hdi quan thé lan trong diéu
kién tu nhién.

LOI CAM ON
Nhom nghién ctru tran trong cam on sy hd tro kinh phi va trang thiét bi tir Phong Thi

nghiém Trong diém phia Nam vé Cong nghé Té bao Thuc vat, Vién Sinh hoc Nhiét d6i-Vién
Han 1am Khoa hoc va Cong nghé Viét Nam.
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