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TOM TAT

Lan kim tuyén (Anoectochilus roxburghii (Wall) L.) 1a mét loai thao dugc quy dung dé lam thudce
va mot s6 thyc pham chirc nang. Tuy nhién, ngoai tu nhién loai cay nay dang bi de doa va viéc nhan
gidng, trong bén ngoai mdi truong nhan tao c6 ning suat thap. Do d6, dé c6 thé thu nhan sinh khéi cia
lan kim tuyén nudi Cay in vitro lam nguyén li¢u thuc vat thay thé, nghién ciu nay da tap trung nghién
ctru anh huong cua diéu kién anh sang don séic (Light Emitting Diode - LED) dén su sinh truéng cua
cay va thir nghiém nudi ciy trong hé théng bioreactor. Bng thai nghién ciru ciing budc dau danh gia
mot sb hoat tinh sinh hoc tir sinh khéi lan kim tuyén nuéi cdy in vitro thu nhan dwoc. Két qua thu dwoc
cho thay, cac chdi lan kim tuyén dugc dat dudi diéu kién 70% LED do6 két hop voi 30% LED xanh dat
chi tiéu sinh truéng tét hon cac diéu kién chiéu sang con lai. Déi véi qué trinh nudi cdy ¢ hé théng
bioreactor, khéi lwong mau nudi cay ban dau thich hop 1a 20 g (trong binh bioreactor cé thé tich 2 lit
chira 1 lit méi truong). Hé sé tang sinh dat duoc 14 2,7 1an sau 4 tuan nudi cdy ¢ hé thdng bioreactor.
Dé danh gia chat lugng cua sinh khéi lan kim tuyén nudi cdy in vitro, cac thi nghiém dinh tinh va dinh
luong mot s6 mot sé6 nhoém chét ciing dugc thuc hién. Trong mau lan kim tuyén cé su hién dién cua cac
nhém hop chat c6 hoat tinh sinh hoc la phytosterol, carbohydrate, saponin, flavonoid, phenolic va tanin.
Ham lugng phenolic téng sé dat dwoc 14 8,82 mg GAE/g DW. Hoat tinh chéng oxy h6a DPPH cua cao
chiét toan phan dat dugc 1a 203,44 pug/mL. Trong bén ching vi khuan thuéc nhém ESKAPE khao sat
thi cao chiét lan kim tuyén cé kha nang khang ddi véi hai chung 1a S. aureus va E. agglomerans. Cac
két qua dat duoc cua nghién ciu cho thay rang ngudn sinh khéi lan kim tuyén nudi cy in vitro cé thé
dugc xem nhur 12 mt ngudn duoc ligu tiem nang dé bo sung cho ngudn lan kim tuyén & ty nhién dang
ngay cang khan hiém.

Tur khoa: Bioreactor, khang khuan, khang oxy ho4, lan kim tuyén, LED, phenolic.
1. MO PAU

Chi lan kim tuyén Anoectochilus bao gom hon 40 loai phan b rong khip cac viing nhiét doi [1]. Tai
Viét Nam, lan kim tuyen hién théng ké dwoc 12 loai, ching duoc phan bé rong hau hét cac tinh tir Bic t6i
Nam [2]. Lan kim tuyén 1a loai ciy dac biét va 4m va ua bong. Thuong moc dudi tan rimng nguyén sinh,
hau hét la nguyen thuy, ¢ do cao 500 - 1600 m, rai rac thanh tirng nhom vai ba cdy trén dat am, rat
giau mun va la cay rung. Trong A. roxburghii c6 mét s6 hop chat chinh nhu polysaccharide,
flavonoid, glycoside, steroid, triterpene, alkaloid, amino acid, acid hiru co [3, 3], va c6 vai tro trong
phong ngira va hd trg diéu tri cac bénh dai thao duong, vay nén, viém gan va khéi u [4]. Dic biét,
kinsenoside trong A. roxburghii la mot hop chat c6 tac dung bao vé mach mau trong diéu kién glucose
cao, c6 thé sira chira cac té bao va khdi phuc lai sy tiét insulin théng thuong [5]. Ngoai ra, kinsenoside
c6 thé ha thiap mirc duong huyet va cholesterol mot cach hiéu qua va da dugc tim thay dé tang kha nang
chéng oxy hoé cua chuét bi tiéu dudng gay ra béi streptozotocin [7]. La mét loai thao duoc c6 gia tri
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va tiém nang rét lon, dong thoi cling dwoc dung lam canh nén lan kim tuyén duoc thu hai nhiéu dén
muc can kiét ngoai tu nhién [8]. Hién nay, nudi cdy in vitro mo té bao thyc vat 1a mot ky thuat dugc sir
dung kha rong rai dé nhan glong bao ton céc loai cay quy hiém. Dong thoi ky thuét nay ciing ung dung
trong nudi cay thu nhan sinh khai cac loai cay duoc liéu nham thu nhan dugc ngudn sinh khdi dugc lidu
mat cach chu dong, trong thoi gian ngdn ma khong phu thudc vao diéu kién tu nhién. Cac hé thong
bioreactor thuong dugc sir dung cho muc dich nudi cay thu nhan sinh khdi mé té bao thuc vat, boi wu
diém la h¢ thong nay cho phép nudi cdy mau vai quy md Ién va cé thé tu dong hoa, tir d6 giam thiéu
dugc chi phi cho nhan cong cling nhu thoi gian nudi ciy va thu dugc sb lugng 16n sinh khéi thuc vat.
Cac mau duoc nuoi cay trong moi truong long & cac hé thong bioreactor ciing phat trlen t6t hon nho
kha nang tiép xUc ciia mau cay véi moi truong dinh dudng nhiéu hon. Ngoai ra, viéc mau thuc vat duoc
nuoi Cay ngap chim va di Chuyen tu do trong mdi trudng cling lam giam hién tuong uu thé ngon dan
dén chdi phat trién dong déu hon [9]. Pa c6 mot s6 nghién ciru vé viée nhan giéng ciing nhu san xuat
sinh khéi & chi lan kim tuyén nhu Wu va cong su nudi céy choi A. formosanus trong bioreactor 3 lit dé
tao ra s luong l6n cay con phuc vu cho nhan gidng va trong bén ngoai ex vitro [10], Yoon va cong su
da nghién ctru cac yéu t6 anh huong dén viéc san xuét sinh khdi tir choi A. formosanus trong hé thong
bioreactor [11], hay mot s6 hop chit cé hoat tinh sinh hoc quan trong nhu kinsenoside va polysaccharide
trong A. roxburghii ciing da duoc san xuat trén quy mé 16n bang cach nudi ciy than ré trong bioreactor
[12]. Tuy nhién hé théng bioreactor ciing ¢6 nhugc diém 1a mau d& bi nhiém vi sinh vat va d& bi hién
tuong thuy tinh thé dO mau ngap chim lién tuc trong moi truong long va chi phi dau tu ban dau cao nén
hé thong bioreactor van tiép tuc duogc cai tién dé phu hop véi tirng nudi cay [9].

Trong nudi cdy in vitro, méi tredng nudi ciy thuong 1 yéu té chinh quyét dinh hiéu qua, su sinh
truong va phét trién caa mau cdy. Thanh phan méi truong khoéng thich hop vai timg ddi twong nghién
¢l tuy vao nhu cau dinh dudng cua loai thuc vat d6. Moi truong dinh dudng ciing ¢6 vai tro quyét dinh
thanh phan céc chat tich luy trong mau cay [13]. Ngoai ra, anh sang ciing dong mét vai trd quan trong
trong qua trinh sinh truong va phat trién ¢ thuc vat [13]. Cho dén ngay nay, anh sang dén huynh quang,
dén halogen... vin dang duoc st dung nhur 1a mot nguon anh sang nhan tao cho qua trinh sinh truéong &
thuc vat trong nudi cdy in vitro ciing nhu trong bén ngoai vudn wom. Tuy nhién, nhitng loai dén nay c6
mot s6 nhuge diém nhu hiéu suat phét sang thap, tiéu thu dién nang cao va phan bd quang phd khéng
dong déu [14]. Cong ngh¢ anh sang LED c6 mot s6 wu diém bao gom tudi tho cao, khéi lugng nho, phat
nhiét thap, cuong do anh sang co thé diéu chinh, hiéu Suét chuyen d6i nang luong cao va do dac hiéu
budc séng [16]. Bén canh d6, dén LED chira ngudn sang don sic va c6 bude séng tring véi dai quang
phd tao ra su phét sinh hinh thai & thuc vat [16]. Vi nhitng dic diém d6, LED da dwoc tng dung trong
nghién ctu va san xuat cac loai cdy trong khac nhau, hay dugc dung trong ta vi khi hau, cac mé hinh
nha may thuc vat (plant factory) [17, 18]. Bén LED ciling déng mot vai tro quan trong trong sy sinh
truong va tich Iy ham Iuong hop chat & mot s6 loai cay duoc liéu khéc nhau. Nghién ciu cua Bantis
va cong su di chi rang, tong sinh khbi cia Ocimum basillium tang 1én dudi anh sang LED va tong ham
lugng phenolic cling cao hon trong cac nghiém thirc st dung &nh sang xanh [19]. Tuong tu, Li va cong
s cling béo cdo rang mau sic khéac nhau anh hudng khac nhau ddi voi sy sinh truong va phét trién coa
nhiéu loai thuc vat, hau hét cac nghién ctru chu yéu tap trung vao anh sang do va xanh [20]. Viéc su
dung anh sang la mét chién lugc day hira hen dé ting cuong san xuét cac chat chuyén hoéa thi cap trong
nudi cay mo té bao thuc vat. Theo Winson va cong su, mo seo mau vang va mau dé cua cay thanh long
(Hylocereus costaricensis) dugc nudi du6i dén LED dé déu ting cuong téng ham luong betalain 1én
3,8 14n va 4,8 lan, cao hon dang ké so véi dén LED tring [21].

Mic dii da c6 nhiéu nghién ciu trude d6 vé cdy lan kim tuyén, nhung loai cay nay van la mot loai
dugc liéu quy va hap dan cac nha nghién ciu. Nghién ctu nay tap trung vao danh gia anh huong cua
dén LED dén sy sinh truong cua loai cay nay, va ung _dung phuong phap nudi cay bang h¢ thdng
bioreactor nham nang cao quy md nudi cay thu nhan ngu0n sinh khéi lan kim tuyén, gép phan vao viéc
cung cap ngudn duoc lidu thuc vat bd sung cho ngudn dugc lidu ty nhién chwa dap tmg dugc nhu cau
hién nay.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Vit ligu
2.1.1. Vit ligu thuc vat
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Nguon vat ligu thuc vat duoc sir dung trong nghién ctu la cac chdi ngon lan kim tuyén (A.
roxburghii) nuoi cdy in vitro c6 chiéu cao 3,0 cm véi (duong kinh than trung binh 12 2,0 mm, dugc cung
cap bai Truong Pai hoc Cong Thuong Thanh phd H6 Chi Minh.

2.1.2. M6i trwong nudi cdy

Moi truong duge st dung dé nhan nhanh choi & nghién ctru nay la mdi truong Murashige va Skqog

(MS) [13] b6 sung 15% nudéc dira, 30 g/L sucrose, 8,0 g/L agar [23]. Doi véi thi nghiém ¢ h¢ thong
bioreactor thi sir dung méi trudng long. Tat ca moi truong duge diéu chinh pH 5,8 truge khi hap khir
trung & nhiét @6 121 °C, 1 atm trong 15 phut.
2.2. Phwong phap nghién ciru
2.2.1. Nghién cizu thu nhdn nguan sinh khéi cay lan kim tuyén
Pdnh gid anh huong cua cac ty 1¢ anh sdng khdc nhau dén sw sinh trweeng cua cay lan kim tuyén

~ boan chéi ngon cay lan kim tyyén dugc cdy vao moi truong thach MS. Mbi binh moi truong dugc
cay 3 mau choi, sau d6 cac binh mau nay dugc dat vao cac ty I¢ chieu sang khac nhau (Béang 1) de theo
ddi sy sinh truéng cua choi. Hé thong dén LED duoc thiét ké theo md ta ctia Huong va cong su [24] voi
budc séng anh sang LED @6 1a 630 nm 1a va budc song anh sdng LED xanh 1a 462 nm.

Bang 1. Bang bé tri céc ty 1é anh séng khac nhau

Ky hiéu Ty I¢ &nh sang

T 100% anh séng tring

b 100% anh sang LED do
9b:1X 90% anh sang LED d6 + 10% LED xanh duong
8b:2X 80% anh sang LED d6 + 20% LED xanh duong
7D:3X 70% anh sang LED d6 + 30% LED xanh duong
6b:4X 60% anh sang LED d6 +40% LED xanh duong
5b:5X 50% éanh sang LED d6 + 50% LED xanh duong
4b:6X 40% anh sang LED d6 + 60% LED xanh duong
3D:7X 30% anh sang LED d6 + 70% LED xanh duong
2Db:8X 20% anh sang LED d6 + 80% LED xanh duong
1D:9X 10% anh sang LED d6 + 90% LED xanh duong

X 100% anh sang LED xanh duong

Thi nghi¢m b tri hoan toan ngau nhién don yéu to, mdi nghiém thac 13p lai 3 Ian. Céc chi tiéu
nhu chiéu cao cay (cm), khéi lugng tuoi cay (g), ham luong diép luc (chi sb SPAD) va hinh théi cay
duoc ghi nhan sau 8 tuan nuoi cdy. Trong d6, chi s6 SPAD dugc do bang méay Hansatech CL —01 (Anh),
vi tri do & 14 56 2 tir ngon xuébng.

Ddnh gia khoi lwong nudi cdy ban dau d@én su tang sinh sinh khai lan kim tuyén & hé thong bioreactor
thé tich 2 lit

Thiét 1ap hé thdng binh nudi ciy bioreactor tu tao ¢6 suc khi: Str dung binh duran thé tich 2 lit c6
gan dau loc Syringe PTFE 13 loc 0,2 pm (Hinh 1). Khong khi duoc dwa vao binh nuéi cdy nho &p luc
cta may bom, st dung loai may bom Air compressor 45 W, 220 V/50 Hz, luu lugng khi 70 lit/phat, p
lyc > 0,025 Mpa. Luu lugng khi dua vao binh nuéi cdy dugc diéu chinh bang luu luong ké: LZB —
6WB. Mdi binh bioreactor chira 1,0 1it méi truong nudi cdy, va hé thong duoc cai dat toe do suc khi 1a
0,5 lit/phat. Méi trrong nudi cdy 1a moi truong MS ¢6 bd sung 5,0 mg/L nano oxit sat tir (Fes0s-NMs),
15% nuéc dira va 30 g/L sucrose.

~ Mau chdi lan kim tuyén duoc can véi céc khdi lugng tuoi khéc nhau: 10, 15, 20 g, sau d6 dugc
cay vao cac binh bioreactor. Thi nghiém dugc ghi nhan sau trong 4 tuan nudi cay véi cac chi tiéu theo
ddi la khoi lwgng tuoi, khoi luong khd va hé s6 ting sinh.
Hé sb tang sinh (1an) = Khéi lwong khd mau thu duoc sau nudi ciy/Khdi lwong khd mau cy ban
dau.
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Hinh 1. Hé théng bioreactor tu tao thé tich 2 lit.

2.2.2. Panh gia mét sé hogt tinh sinh hoc ti sinh khéi lan kim tuyén

Sinh khéi lan kim tuyén thu nhan duoc tir hé thdng bioreactor s& duoc sir dung lam ngudn vat liéu
dé tién hanh xac dinh mét sé hoat tinh sinh hoc nhu: dinh tinh mot s nhém chat hoa hoc, xac dinh ham
lwong phenolic téng sb, danh gia kha nang khang oxy hoa va kha ning khang khuan. Tién hanh thu
nhan dich chiét bang cach nghién nhuyén sinh khoi khé lan kim tuyén va ngam véi dung mdi ethanol
70% theo ti 16 1 : 40 (w/v), tiép theo u trong 2 gid & nhiét d6 60 °C, rdi dem di loc Iy dich chiét. Cao
chiét toan phan lan kim tuyén duoc thu nhan bang cach nghién min sinh khdi khé va ngdm véi dung
méi ethanol 80% theo ty I& nguyén liéu va dung méi la 1 : 10 (w/v), két hop véi séng siéu am trong 12
gio (sir dung bé rira siéu am - S180-Elma, tan s6 37 kHz), ngdm trong 72 gio va dé trong toi dé tranh bi
oxy héa. Sau d6 hdn hop duoc loc, thu dich loc va tién hanh ¢6 quay chan khong & nhiét do 50 °C va
dong kho bang may dong kho chan khong dé thu cao chiét. Cudi cling bao quan cao chiét thu duoc ¢
nhiét d6 4 °C [25] dé sir dung cho cac thi nghiém ciia nghién ctru.

Sy hién dién caa mot s nhém hop chat hoa hoc hitu ich trong dich chiét lan kim tuyén nhu
alkaloid, phytosterol, carbohydrate, saponin, flavonoid, phenonic va tanin dwgc xac dinh bang chat chi
thi mau véi thude thir dic trung [26, 26, 28]. Ham lugng phenolic téng s6 (mg GAE/g chat khé) duoc
xé4c dinh bang phuong phap Folin-Ciocalteu theo md ta cua Ainsworth va Gillespie [29]. Kha ning
khang oxy cua cao chiét lan kim tuyén thé hién théng qua kha nang lam giam mau cua DPPH, duoc Xac
dinh bang cach do mat do quang ¢ budc séng 517 nm theo mo ta Wong va cong su [30].

Kha ning khang khuén cua cao chiét dwoc xac dinh bang phuwong phap khuéch tan trén dia thach
[31]. Bén ching vi khuan thuoe nhom ESKAPE Pathogen duoc sir dung dé danh gia kha nang khang
khuan cua cao chiét lan kim tuyén, bao gém: Staphylococcus aureus, Klebsiella pneumoniae,
Acinetobacter baumannii, Enterobacter agglomerans. Cac chung vi khuan duoc cung cip boi Truong
Pai hoc Céng Thuong Thanh phé H6 Chi Minh. Cao chiét lan kim tuyén duoc hoa tan trong DMSO
10% va pha lodng trong nudc cat vo tring thanh cac nong do 100, 200, 400, 600, 800, 1000 mg/mL dé
xéac dinh ndng do6 trc ché tdi thiéu d6i véi vi khuan. Hat 1an luot 100 pL dung dich khuan mdi chung,
v6i nong do vi khuan tir 10° — 108 CFU/mL, cy dan déu trén moi truong NA (Nutrient Agar). Moi dia
petri duc 5 gleng thach v6i duong kinh 3 mm, trong d6 3 giéng chtra 100 pL dich cao chiét lan kim
tuyén vai cac nong do khac nhau, 1 giéng chira 100 uL DMSO 10% v6 tring (ddi chuang am), 1 giéng
chira 100 pL ampicillin 0,1% (d6i chung duong). Cac dia petri sau d6 dugc dat trong ta am & nhiét do
37 °C. Ghi nhan két qua dwoc thyuc hién sau 24 gid vai chi tiéu theo ddi 1a duong kinh vong ac ché vi
sinh vat (mm).

2.3. Piéu kién nudi cay

_ Céc thi nghiém dugc dit trong phong nudi c6 thiét lap céc diéu kign: nhigt ¢ 25 + 2 °C, thoi gian
chiéu sang 12 gio/ngay véi cuong d6 chiéu sang 1.000 — 1.500 lux.

2.4. Xir ly sb liéu

Thi nghiém dugc bo tri theo kiéu hoan toan ngau nhién, cac thi nghiém duoc tién hanh véi 3 lan
Iap lai. SO liéu thd thu thap sé duoc xur ly thong ké bang phan mém Statgraphics Centurion 18.1.12 véi
do tin cay 95%.
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3. KET QUA VA THAO LUAN

3.1. Anh hwéng cia c4c ty 1§ chiéu sang khac nhau dén kha niing sinh truéng ciia cay lan kim tuyén

Mic du, dén LED d3 duoc tng dung nghién cau cho nhiéu loai cay khac nhau nhu cdy lan thach
hoc, cay sam Ngoc Linh,... [24, 32]. Tuy nhién, c6 rat it nghién ciru vé tac dong caa dén LED lén sy
sinh truéng cua cay lan klm tuyén nudi cdy in vitro. Két qua trong nghién ctru ndy cho thay sy anh
huong cua dén LED ¢ cac ty 1¢ anh sang khéac nhau 1én céc chi tiéu sinh truong cua cay lan kim tuyén
(p <0,05). Sau 8 tuan nudi céy, chiu cao cay trung binh cao nhat Ia 6,92 cm tai nghi¢m thic 100% anh
sang LED d6 (D) va chiéu cao trung binh thap nhat 14 5,27 cm & nghiém thic 100% anh sang trang (T).
Cac mau lan kim tuyen duoc nudi Cay dudi diéu kién c6 ty 1é anh sang do cao déu cé chiéu cao cay cao
vuot troi hon cac didu kién chiéu sang con lai (Bang 2). Két qua nghién ctru nay ciing ‘twong tu Huong
va cong su, chiéu cao choi cay thach hoc tia (Dendrobium officinale) ciing dat cao, nhat & nghiém thuc
su dung anh séng do cao [24]. Tuong tu, trong mot nghién ciru khéc cling chi ra rang chiéu cao trung
binh cua cai xodn va rau diép tang 1én khi ty 1& dén LED do ngay cang tang va chiéu cao cay con cao
nhét dugc quan séat thiy ¢ nghiém thic sir dung 100% dén LED d6 [33]. O cac diéu kién c6 ty Ié anh
sang xanh cao (X, 1D:9X; 2D:8X; 3D:7X) cay ¢6 l4 1on nhung chiéu cao cay thu duoc thip. Nguoc lai,
& nhimg diéu Kién ¢ ty 1 anh sang do cao (D; 9D:1X) thi chiéu cao cay phéat trién manh nhung 14 nho
hon céc cdy dat ¢ nhiing ty 1¢ anh séang khéc (Hinh 2). Céc két qua nay chi ra rang, anh sang do6 thich
hop cho sur phat trién vé chiéu cao, trong khi d6 anh sang xanh duong lai hd trg cho sy phat trién cua l4.
Vi vay, su phdi hop ty 1é anh sang LED d6 va LED xanh & ty 1& phi hop s& gidp cho su phat trién toan
dién cua cay lan kim tuyén nudi cay in vitro.

Tuong tu, khdi lwong tuoi cua cac mau cay lan kim tuyén nudi ciy & diéu kién cd ty I¢ anh sang
do cao (P, 9D:1X; 8D:2X; 7D:3X) ciing cao hon céac diéu kién chiéu sang khac. Nguyén nhan 1 do
chiéu cao cua cay & cac diéu kién chiéu sang nay cao nén khéi luong tuoi cia mau thu dugce ciing cao
hon so véi cac diéu kién chiéu sang khac. Khéi lugng tuoi ciia cdy dat gié tri cao nhat 12 0,60 - 0,62 g
tai cac nghiém thirc anh sang B; 9P:1X; 8D:2X; 3D:7X va khong c6 su khac biét théng ké giira cac
nghiém thirc nay (p < 0,05). Khéi lugng tuoi ciia mau lan kim tuyén dat thip nhat (0,53 g) & diéu kién
anh sang trang (T) (Bang 2). Cac két qua nay ciing cho thiy rang, anh sang trang khong phu hop cho sy
truong cua cdy lan kim tuyén.

Bdng 2. Anh hudng cuia ty 1& anh sang dén su sinh trudng ciia cay lan kim tuyén sau 8 tudn nuéi cdy

Ty 1€ anh sang Chiéu cao cdy (cm) Khéi lwong tuoi (g) Chi s6 SPAD
T 5,27f 0,53 9,62
b 6,922 0,60% 5,22k
9b:1X 6,71° 0,59b¢ 6,93
8D:2X 6,36°¢ 0,612 8,68"
7D:3X 6,35°¢ 0,622 9,169
6Db:4X 5,96¢ 0,59b¢ 11,88P
5b:5X 5,83¢ 0,59b¢ 13,352
4b:6X 5,79¢ 0,56% 11,580¢
3b:7X 5,79¢ 0,59 11,38
2Db:8X 5,53¢ 0,58bcd 11,05¢%
1D:9X 5,46° 0,57« 10,998
X 5,41¢f 0,54¢f 9,97f

(Cdc chir cdi a, b,... trong cung mdt c¢ét b{éu dién mirc dj khdc biét ¢6 Y nghia véi do tin cdy 95%.
T: trang; X: xanh; D: do)

Nguoc lai véi hai chi tiéu chidu cao va khéi lwong tuoi déu dat cac gié tri cao ¢ cac diéu kién
chiéu séng c6 ty 1¢ anh sang LED d6 cao, thi chi s6 SPAD ghi nhan dwoc & cac ty 1é chiéu sang nay
thip hon 4nh sang khac. Cu thé & cac didu kién anh sang D, 9D:1X, 8D:2X, 7D:3X, chi s6 SPAD thap
hon anh sang trdng; va chi So nay tang dan khi ty 18 anh sang xanh gia tang (0 — 50% LED xanh), sau
6 lai c6 xu hudng giam xudng néu tiép tuc gia ting anh sang LED xanh (60 — 100% LED xanh). Chi
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s SPAD phan anh kha ning quang hop ¢ thuc vat tir &6 anh huong dén sy tich luy sinh khéi thuc vt
két qua dat duoc & nghién ctru nay cho thiy chi s6 SPAD ghi nhan dat cao nhat ¢ diéu kién sang sang
5P:5X, nhung khéi lugng tuoi ctia mau lan nudi cdy khong ghi nhan dwoc gia tri cao nhat & nghiém
thirc nay, nguyén nhan 1a do chiéu cao cdy thu dugc ¢ nghiém thirc ndy thap hon so vai cac diéu kién
anh sang o6 ty 1é anh sang LED d6 cao.

Tai nghiém thirc 4nh séng 100% LED d6, chiéu cao cay va khi luong twoi ciia cdy thu nhan dugc
déu dat gi tri cao nhat, nhung quan sat vé hinh théi cho thiy, cac cay lan kim tuyén thuong kéo dai
I6ng va than manh, l4 nho. Trong khi d6, & nghiém thic anh sang 8D:2X va 7D:3X c6 chiéu cao dat
dugc thdp hon nghiém thirc 100% LED dé, nhung khdi lugng tuoi dat duoc dat gia tri cao nhét, két hop
Vv6i hinh thai quan sat dwoc ciing cho thdy cdy c6 than va 14 Ién hon. Giita hai nghiém thac anh sang
8D:2X va 7D:3X khong co su khéac biét nhau vé chiéu cao va khdi lwong twoi, nhung chi sé SPAD ghi
nhéan duoc ¢ énh sang 7D:3X cao hon (Bang 2). Do vay ty I¢ dnh sing 7D:3X duoc lya chon la ty 1¢
chiéu sang pht hop cho su sinh truéng cua cay lan kim truyén nudi cay in vitro.

Hinh 2. Anh huéng cua ty 18 anh sang dén su sinh truéng cua cdy lan kim tuyén sau 8 tudn nudi
cy invitro. T: trang; X: xanh; B: do.

3.2. Khao sat sy tiing sinh cia sinh khéi chdi cay lan kim tuyén nuéi ciy trong hé théng bioreactor

Trong qua trinh nhan sinh khéi ma, té bao thyuc vat, ¢6 nhiéu yéu té anh huong dén qua trinh sinh
truong cua thyuc vat, mot trong nhiing yéu té quan trong 1a khéi lwgng ban dau hay mat do nudi cy.
McClelland va Smith da chi ra rang, ty 1& khbi lugng mau cay/thé tich méi truong anh huong dén toc
do tang sinh cta mau ciy [34]. Trong nghién ciru ndy, két qua thu dwoc sau 4 tuan nudi cy cho thiy,
hé s tang sinh & nghiém thirc sir dung 15 g va 20 g mau cay ban dau cao hon so véi nghiém thuc sir
dung 10 g, va khong c6 su khéc biét dang ké giira hai nghiém thirc 15 g va 20 g (Bang 3). Két qua
nghién ciru caa Jin va cong su ciing cho thdy & nghiém thic stir dung mat d6 nudi cy cao (12,5 g/L va
15 g/L) thi sinh khdi cao hon so vé6i nghiém thie st dung 10 g/L [12]. Do khong c6 su khac biét vé hé
s6 tang sinh gilra hai nghiém thirc 15 g va 20 g, nén véi khéi lugng nuéi cay ban dau 12 20 g sé& thu duoc
lwong sinh khéi 16n hon ma khong yéu cau thém vé thé tich mdi trudng nuoi cay, didu nay sé gitp tlet
kiém chi phi méi trudng nudi cdy hon. Do vay khdi lugng mau nudi ciy ban dau thich hop dé nudi cdy
trong hé thdng bioreactor & nghién ciru nay 12 20 g.
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Bang 3. Két qua anh huong cia khoi lwgng mau ban dau dén sy tang sinh cia sinh khdi lan kim tuyén
& hé thong bioreactor sau 4 tuan nudi cay

Khoi I“Qgguuzg; mAu ban Khorl]é‘;‘l"éfy“zg)l sau Khéi luong kho (g) | Hé sé tang sinh (1in)
10 26,80 + 1,36 3,82+0,16 2,540
15 4300 +2,35 6,36 +0,31 2,770
20 57,94 £ 0,98 8,11+0,15 2,70%

(Khoi heong tieoi va khoi lwong khé duoc biéu dién theo gid tri trung binh + dé \éch chudn. Cdc chit cdi a, b,..
trong ciing mot cot biéu dién mirc dg khdc biét ¢6 Y nghia véi do tin cdy 95%).

3.3. Panh gia mdt s6 hoat tinh sinh hoc ciia cay lan kim tuyén nubi cay in vitro
3.3.1. Pinh tinh sy hién dién ciia mét s6 nhém hop chat trong dich chiét cia sinh khai lan kim tuyén

Két qua thu duoc & nghién cau nay cho thay, trong dich chiét caa sinh khéi lan kim tuyén nudi
cdy in vitro c6 su hién dién cua cac nhém chat: phytosterol, carbohydrate, saponin, flanoid, phenolic va
tanin; nhung khong c6 sy hién hién caa nhdm alkaloid (Bang 4). Trong mét bao cao khac lai chi ra réng,
thanh phén hda hoc chinh cta A. roxburghii 1a polysaccharide, flavonoid, glycoside, axit hitu co, hop
chit dé bay hoi, steroid, triterpene, alkaloid va nucleoside [3]. Nguyen va cong su khi tién hanh sang
loc cac nhom hop chat ¢ trong dich chiét loai A. formosanus nudi trong & hé thong thuy canh trén moi
truong dinh dudng Hydro Bee (HB) cho thdy ring, trong cay A. formosanus ¢ su hién dién cua cac
nhém chét alkaloid, flavonoid, glyscoside, terpenoid, steroid nhung khong c¢6 su hién dién cua tannin
va phenolic, saponin [35]. Két qua nghién ctru cao chiét nudc va ethanol caa cdy lan kim tuyén loai
Lusidia discolor thu thap tai viing That Son, tinh An Giang cho thay c6 chira cac hgp chét co hoat tinh
sinh hoc nhu alkaloid, flavonoid, saponin, steroid, terpenoid, phenol va tanin [25]. Két qua cua céc
nghién ciru ndy cho thay c6 mot sb su khac biét nhau vé thanh phan cac nhoém chat, nguyén nhan cé thé
do nhiéu yéu té nhu su khac biét vé xuét xir, loai, diéu kién nudi tréng, d6 tudi cua cac mau hay dung moi
lya chon dé chiét xuét gitra cac nghién ciu.

Bdng 4. Két qua xac dinh sy hién dién cua mot sé nhém hop chét trong dich chiét cay lan kim tuyén

Nhém hop chét Thuéc thir Két qua
Alkaloid Mayer/Dragendorff -
Phytosterol Libermann +
Carbohydrate Fehling +
Saponin Xa phong hoa +
Flavonoid Mg + HCI +
Phenolic va Tannin FeCls (5%) +

(+): ¢6 su hign dign; (-): khdng c6 su hién di¢n.
3.3.2. Xdc dinh ham lirong phenolic tong so cia mau sinh khai lan kim tuyén

Trong nghién ciru nay, ham lwong phenolic téng sé (mg GAE/g DW) dwoc xac dinh bang phuong
phap Folin-Ciocalteu [29], véi phuong trinh duong chuan acid galic 12 y = 0,003x +0,0052, hé s6 twong
quan R2 = 0,9951. Tir phuong trinh dwdng chuan, xac dinh dugc ham lugng phenolic tong s6 trong mau
lan kim tuyen dat duoc 12 8,82 mg GAE/g DW. So sénh véi ham luong phenolic tong s6 trong cay lan
kim tuyén L. discolor thu thap tai x& C6 T6, huyén Tri Tén, tinh An Giang (55,16 mg GAE/g DW) &
nghién ctu cia Nguyén Cong Kha va cong su [36], thi ham lugng phenolic tng sé cua sinh khéi lan
kim tuyén (A. roxburghii) nudi cay in vitro trong nghién ctu nay thap hon. Sy tich luy cac nhém hop
chat thir cap & thuc vét thuong lién quan dén co ché phong vé, trong khi do diéu kién nudi ciy in vitro
luén duoce xac dinh dé téi wu cho sy sinh truong cua mau thuc vat nudi cy. Diéu nay giai thich mot
phan cho sy thap hon vé ham lugng phenolic tong s6 cia mau lan kim tuyén nudi cay in vitro & nghién
clru Ndy SO VGi mau nudi trong & diéu kién ty nhién. Tuy nhién, nudi cdy sinh khéi cay duoc ligu ¢ diéu
kién in vitro cho phép chi dong diéu khién dwoc qué trinh nudi cay, tir d6 téi wu duge diéu kién modi
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truong dé thu nhan dugc lueng sinh khdi 16 trong thoi gian ngén ma khong phu thude vao diéu kién tu
nhién. Vi vay, sinh khoi lan kim tuyén thu nhan dugc tir qua trinh nudi cay in vitro van dugc xem la
mot nguon dugc liéu liéu tiém nang dé khai thac phuc vu cac nganh co lién quan.

3.3.3. Pdnh gid kha néing khang oxy héa ciia cao chiét cay lan kim tuyén

Hoat tinh chdng oxy hoa ciia mot sb hop chat thi cap o lan kim tuyén duoc thé hién qua ty 1¢ giam
ndng do ciia DPPH truéc va sau phan tmg, dugc xac dinh bang cach do quang phd ¢ buge séng 517 nm.
Két qua thu duoc cho thay, phan tram khir goc tu do ciia cao chiét ty 1¢ thuan voi nong do cao chiét. Cu
thé & nong d6 50 pg/mL thi phan tram khir goc tu do dat 43,34%, khi ting nong d6 cao chiét thi phan
tram khir goc tw do ciing gia ting, & nong d6 cao 250 pg/mL thi phan tram khir goc tu do dat 52%. Két
qua tuong tu ciing dugc ghi nhan d6i vai déi chimg dwong 1a vitamin C (Bang 5).

Bang 5. Két qua khao sat kha nang khir gbc tu do cia cao chiét lan kim tuyén bing phuong phap DPPH

ML Nong do cao chiét | Phén trim khir gbc tw | Ndng do vitamin C | Phan tram khur gdc tu
(ng/mL) do (%) (ug/mL) do (%)
1 50 43,34 2 9,29
2 100 45,71 4 24,83
3 150 47,59 6 44,73
4 200 49,89 8 54,46
5 250 52,00 10 62,19

Tur céc két qua ghi nhén dugc ¢ bang 5, xay dung duge phuong trinh duong chuan biéu din su
phu thudc phan trim khir gbc tw do véi nong do cao chiét lay = 0, 043x + 41,2520 v6i R? = 0,9981, va
phuong trinh dwdng chuan biéu dién sy phu thuc phan tram khir goe tu do voi nong d6 vitamin C lay
= 6,7715x — 1,529 v6i R? = 0,9689. Higu suit loai bo goc tw do cua cao chiét toan phan lan k1rn tuyén
va vitamin C thong qua gia tri 1Cso dugc tinh toan dua vao hai phuong trinh duong chuan ®va ), Két
qué thu dugc gid tri 1Cso ctia cao chiét cua cay lan kim tuyén va vitamin C tuong tng l1a 203,44 ug/mL
va 7,61 pg/mL. Mot sb nghién ctru trén cac loai khac nhau cua chi lan kim tuyén ciing cho thay kha
ning khang oxy cua chi nay. Chiang han, Nguyen va cong su b&o céo rang, hoat tinh chng oxy hoa ciia
dich chiét cay lan kim tuyén (A. formosanus) nudi & hé thong thuy canh chira méi truong dinh dudng
HB c6 gié tri 1Cso 1a 136,19 ug/mL [35]. D& Thi Gam va cong su budc dau danh gia hoat tinh khang
oxy hoa cua ba loai lan kim tuyén théng qua phan ng oxy héa indigocarmin bai enzym peroxydase
trén nhom mau O cho thay, ché pham flavonoid chiét xut tir ba loai lan kim tuyén thé hién hoat tinh
chéng oxy hoé tbt. Trong d6, kha ning chdng oxy héa cua loai A. roxburghii (Wall.) Lindl dat cao nhat,
sau do tdi loai A. lylei Rolfe ex Downiex, va dat thip nhat 1a & loai A. anamensis Aver [37].

3.3.4. Pdnh gid kha néng khang khuan cia cao chiét cay lan kim tuyén

Cao chiét ethanol lan kim tuyén duoc thir nghiém vé kha ning khang déi véi bdn loai vi khuan thuoc
nhoém gay bénh ESKAPE 1a S. aureus, K. pneumoniae, A. baumannii, E. agglomerans. Hiu hét ching 1a
cac chung phan 1ap khang nhiéu loai khang sinh va day 1a mét trong nhitng thach thirc 16n nhét trong
1am sang [38]. Két qua thu duoc cho thdy, cao chiét lan kim tuyén khdng thé hién kha nang khang ddi
véi hai chung K. pneumoniae va A. baumannii, nhung c6 kha nang khang d6i véi hai chung S. aureus
va E. agglomerans (Bang 6, Hinh 3). Puong kinh vong v6 khuan ting dan theo nong d6 cua cao chiét.
Déi véi chung E. agglomerans, kha niang khang khuan ghi nhan dugc ddi véi nong do cao chiét tir 400
- 1000 mg/mL, véi dudng kinh vong vo khuan dat duoc cao nhat & nghién ctru nay 1a 12,7 cm & nong
d6 cao chiét 1000 mg/mL, thip hon so voi dbi chimg dwong 1a khang sinh ampicilin 0,1%, c6 duong
kinh vong khang khuén 14 32,2 mm. Déi voi vi khuén ty cau vang S. aureus, day la ching tu cau khang
lai hét 15 loai khang sinh dugc sir dung trong khang sinh d0, ciing 1a cac loai khang sinh phé bién dugc
dung hién nay trong cac co s y té trong nudce [39], thi cao chiét lan kim tuyén c6 kha ning khang &
ndng do tir 200 - 1000 mg/mL. Tai néng d6 cao chiét 1000 mg/mL cao chiét, duong kinh vong vo khuén
dat duoc la 13,8 mm, thap hon so v6i dbi ching duong (30,5 mm). Tuy nhién cac két qua nay cling goi
ra tiém nang st dung nguén sinh khéi lan kim tuyén nudi cdy in vitro hd tro trong viéc diéu tri cac bénh
lién quan dén vi khuén da khang sinh hién nay.
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Bdng 6. Kha ning khéng S. aureus va E. agglomerans ciia cao chiét lan kim tuyén nuéi cdy in vitro

Béi chimg Nong do cao chidt | Puong kinh vong v0 khudn | Pudng kinh vong v0 khuan
(mg/mL) S. aureus (mm) E. agglomerans (mm)

- 100 0,0f 0,0d

- 200 7,5¢ 0,0¢

- 400 9,3¢ 9,5¢

- 600 11,0¢ 12,50

- 800 11,8¢ 12,70

- 1000 13,8° 13,30
Ampicillin (0,1%) - 30,52 32,28
DMSO (10%) - 0.0° 0,0¢

(Cdc chit cdi a, b,... trong cing mét cét biéu dién mikc dg khéc biét ¢ ¥ nghia voi dé tin cdy 95%).

Hinh 3. Kha niing khang S. aureus va E. agglomerans cia cao chiét lan kim tuyén nudi cay in vitro.
Sa: S. aureus; Ea: E. agglomerans; (-): doi chimg am (DMSO 10%); (+): doi chimg dwong
(ampicillin 0,1%); 100, 200, 400, 600, 800, 1000: nong d¢ cao chiet (mg/mL).

4. KET LUAN

Dbi vai qué trinh nudi ciy in vitro cay lan kim tuyén, ty 1¢ 4nh sang 7D:3X 1a thich hop cho su
sinh truong cua cay lan kim tuyén. Trong giai doan nudi ciy sinh khéi bang bioreactor thé tich 2 lit, sir
dung 20 g sinh khéi tuoi ban dau (vai ty 1& khéi luong : méi truong 12 20 g : 1000 mL) 14 thich hop cho
qua trinh nubi cay sinh khéi lan kim tuyén, véi hé sé tang sinh dat dwoc 14 2,7 1an sau 4 tuan nudi cay.
Trong dich chiét tir mau lan kim tuyén nudi cdy in vitro cé su hién dién ciia cac nhém chét c6 hoat tinh
sinh hoc nhu: flavonoid, phenolic va tanin, saponin, carbohydrate, phytosterol. Ham lugng phenolic
téng sb tich luy trong lan kim tuyén 1a 8,82 mg GAE/g DW. Hoat tinh chéng oxy héa DPPH cua cao
chiét lan kim tuyén thu duoc la 203,44 pg/mL. Cao chiét lan kim tuyén cé kha nang khang ddi vai hai
chang vi khuan gay bénh S. aureus va E. agglomerans. Cac két qua dat dugc cua nghién ciru cho thiy
ré‘mg lan kim tuyén nudi céy in vitro 1a mot nguén duoc liéu tiém nang co thé duoc st dung thay thé cho
ngudn cay trong & tw nhién dang ngay cang khan hiém.

Loi cam on: Nghién ctru nay do Trudng Dai hoc Cong nghiép Thuc phdm Thanh phé H6 Chi Minh
(nay 1a Truong Pai hoc Céng Thuong Thanh phd HS Chi Minh) bao trg va cép kinh phi theo Hop dong
s6 158/HP-DCT ngay 01 thang 10 nim 2022.

TAI LIEU THAM KHAO

1. Dd Manh Cuong, Vii Quéc Luan, Nguy@n Viét Cuong, Nguyén Thanh Sang, Nguy2n Hng Hoang,
Hb Thanh Tam, Nguy@n Xuan Tuan, Tran Hiéu, Hoang Thanh Tung, Nguyén Thi Kim Loan,
Duong Tan Nhuyt - Anh huéng ciia mot sé yéu td 16n qua trinh sinh trudng va phét trién cua cay lan
kim tuyén (Anoectochilus setaceus Blume) nudi cay in vitro. Tap chi Khoa hoc va Phat trién 13 (3)
(2015) 337-344.

2. Pham Hoang Ho - Cay c6 Viét Nam Ill, in 1an thir 2. Nha xuét ban Tré, Thanh phé H6 Chi Minh
(2000) 1027.

20



Nghién ctiu thu nhan va danh gia mét sé hoat tinh sinh hoc ciia cao chiét cay lan kim tuyén...

3.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Gong X.H., Xu M., Dong H.Z., Lin Z.C., Zhang Y.J. and Zhao P. - Comparative study of the
chemical constituents of Anoectochilus spp. from different origins. Medicinal Plant 4 (3) (2013)
50-52.

Ye S, Shao Q., Zhang A. - Anoectochilus roxburghii: A review of its phytochemistry,
pharmacology, and clinical applications. Journal of Ethnopharmacology 209 (2017) 184-202.
https://doi.org/10.1016/j.jep.2017.07.032

Cui S.C,, Yu J., Zhang X.H., Cheng M.Z., Yang L.W. and Xu J.Y. - Antihyperglycemic and
antioxidant activity of water extract from Anoectochilus roxburghii in experimental diabetes.
Experimental and Toxicologic Pathology 65 (5) (2013) 485-488.
https://doi.org/10.1016/j.etp.2012.02.003

Ito A., Kasai R., Yamasaki K. and Sugimoto H. - Aliphatic and aromatic glucosides from
Anoectochilus koshunesis. Phytochemistry 33 (5) (1993) 1133-1137. https://doi.org/10.1016/0031-
9422(93)85037-R

Li Y.D., Ye H.X,,and Chen L.P. - Study on tissue culture and rapid propagation techniques
of Anoectochilus roxburghii. Acta Agriculturae Jiangxi 25 (4) (2013) 52-54.

Nguyén Tién Ban - Danh luc céc loai thuc vat Viét Nam, Tap 3. Nha xuat ban Nong nghiép, Ha
Noi (2005).

Duong Tan Nhut, Nguy2n Thanh Hai - Hé théng nudi cy bioreactor trong cong nghé sinh hoc thyuc
vat. Tap chi Céng nghé Sinh hoc 4 (3) (2006) 265-283.

Wu R.Z., Baque M.A. and Paek K.Y. - Establishment of a large-scale micropropagation system for
Anoectochilus  formosanus in bioreactors. Acta Horticulture 878 (2010) 167-173.
https://doi.org/10.17660/ActaHortic.2010.878.18

Yoon Y.J.,, Murthy H.N., Hahn E.J. and Paek K.Y. - Biomass production of Anoectochilus
formosanus Hayata in a bioreactor system. Journal of Plant Biology 50 (2007) 573-576.
https://doi.org/10.1007/BF03030711

Jin MY, Han L., Li H., Wang H.Q., Piao X.C. and Lian M.L. - Kinsenoside and polysaccharide
production by rhizome culture of Anoectochilus roxburghii in continuous immersion bioreactor
systems. Plant Cell, Tissue and Organ Culture 131 (2017) 527-535. https://doi.org/10.1007/s11240-
017-1302-8

Murashige T. and Skoog F. - A revised medium for rapid growth and bio assays with tobaoco tissue
cutulre. Physiologia Plantarum 15 (1962) 473-497.

Rehman M., Ullah S., Bao Y., Wang B., Peng D. and Liu L. - Light-emitting diodes: Whether an
efficient source of light for indoor plants? Environmental Science and Pollution Research 24 (2017)
24743-24752. https://doi.org/10.1007/s11356-017-0333-3

Silva S.T., Bertolucci S.K.V., Cunha S.H.B.D., Lazzarini L.E.S. and Tavares M.C. - Effect of light
and natural ventilation systems on the growth parameters and carvacrol content in the in vitro
cultures of Plectranthus amboinicus (Lour.). Spreng. Plant Cell, Tissue and Organ Culture 129
(2017) 501-510. https://doi.org/10.1007/s11240-017-1195-6

Massa G.D., Kim H.H., Wheeler R.M. and Mitchell C.A. - Plant productivity in response to LED
lighting. HortScience 43 (7) (2008) 1951-1956. https://doi.org/10.21273/HORTSCI.43.7.1951

Manivannan A., Soundararajan P., Park Y.G., Wei H., Kim S.H. and Jeong B.R. - Blue and red
light-emitting diodes improve the growth and physiology of in vitro-grown carnations ‘Green
Beauty’ and ‘Purple Beauty’. Horticulture Environment and Biotechnology 58 (2017) 12-20.
https://doi.org/10.1007/s13580-017-0051-2

Wojciechowska R., Kotton A., Dlugosz-Grochowska O., Zupnik M. and Grzesiak W. - The effect
of LED lighting on photosynthetic parameters and weight of lamb’s lettuce (Valerianella locusta).
Folia Horticulture 25 (1) (2013) 41-47. https://doi.org/10.2478/fhort-2013-0005

Meng Q. and Runkle E.S. - Moderate-intensity blue radiation can regulate flowering, but not
extension growth, of several photoperiodic ornamental crops. Environment and Experimental
Botany 134 (2017) 12-20. https://doi.org/10.1016/j.envexpbot.2016.10.006

21


https://www.cabdirect.org/cabdirect/search/?q=au%3a%22Li+YanDong%22

Trinh Thi Hwong, Tran Hoang Ngau, Nguyén Thanh Truc, Huynh Trung Hau, Phan Phuong Thanh...

20.

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

3L

32.

33.

34.

35.

Bantis F., Ouzounis T. and Radoglou K. - Artificial LED lighting enhances growth characteristics
and total phenolic content of Ocimum basilicum, but variably affects transplant success. Scientia
Horticulturae 198 (2016) 277-283. https://doi.org/10.1016/j.scienta.2015.11.014

Li Y., Xin G., Wei M., Shi Q., Yang F. and Wang X. - Carbohydrate accumulation and sucrose
metabolism responses in tomato seedling leaves when subjected to different light qualities. Scientia
Horticulturae 225 (2017) 490-497. https://doi.org/10.1016/j.scienta.2017.07.053

Winson K.W.S., Chew B.L., Sathasivam K., Subramaniam S. - Effect of amino acid
supplementation, elicitation and LEDs on Hylocereus costaricensis callus culture for the
enhancement of betalain pigments. Scientia Horticulturae 289 (2021) 110459.
https://doi.org/10.1016/J.SCIENTA.2021.110459

Giap D.D., Thai T.D., Thang D.D., Trang N.T.H., Tuan T.T., Xuyen N.T. and Hieu D.D. - Effects
of several organic extracts on the growth, yield and quality of Anoectochilus formosanus biomass.
International Journal of Agricultural Technology 14 (2) (2018) 171-182.

Huong T.T., Hang N.T.T., Trang N.T.H, Giap D.D, Tuan T.T., Tung H.T., Khai H.D., Mai N.T.N.
and Nhut D.T. - Influence of led light, salicylic acid and yeast extract on growth and phenolic
content of Dendrobium officinale plantlets. Asian Journal of Plant Sciences 22 (2023) 13-24.
https://doi.org/10.3923/ajps.2023.13.24

Nguyén Cong Kha, Nguyén Pham Tuén, Lam Bao Nhu Phuong, Nguy&n Pham Ti - Phan tich ham
lugng flavonoid, phenolic, polysaccharide va kinsenoside cua cay lan gam thu thap ¢ vang That
Son, An Giang va tinh Lam Bong. Ky yéu Hoi nghi Cong nghé sinh hoc Toan quoc nam 2019.

Nguyén Kim Phi Phung - Phuong phap c¢6 1ap hop chat hiru co. Nha xuat ban Dai hoc quéc gia TP
Ho Chi Minh (2007).

Algethami A., Aldhebiani A.Y. - Medicinal plants used in Jeddah, Saudi Arabia: Phytochemical
screening.  Saudi  Journal of Biological Sciences 28 (1) (2021) 805-812.
https://doi.org/10.1016/j.5jbs.2020.11.013

Nguyén Bac Hung, Tir Quang Tan, Chu Hoang Mau. Pinh tinh thanh phan héa hoc va phan lap
saponin tur 14 loai Weigela florida (Bunge) A. DC. Tap chi Khoa hoc va Cong nghé Viét Nam 65
(3) (2023) 23-29. https://doi.org/10.31276/VIST.65(3).23-29

Ainsworth E.A., Gillespie K.M. - Estimation of total phenolic content and other oxidation
substrates in plant tissues using Folin-Ciocalteu reagent. Nature Protocols 2 (4) (2007) 875-877.
https://doi.org/10.1038/nprot.2007.102

Wong S.P., Leong L.P. and Koh J.H.W. - Antioxidant activities of aqueous extracts of selected
plants. Food chemistry 99 (4) (2006) 775-783. https://doi.org/10.1016/j.foodchem.2005.07.058

Hadacek F., Greger H. - Testing of antifungal natural products: methodologies, comparability of
results and assay choice. Phytochemical analysis 11 (3) (2000) 137-147.
https://doi.org/10.1002/(SICI)1099-1565(200005/06)11:3<137::AID-PCA514>3.0.CO;2-I

Nhut D.T., Huy N.P., Tai N.T., Nam N.B. and Luan V.Q., Hien VV.T., Ting H.T., Vinh B.T. and
Luan T.C. - Light-emitting diodes and their potential in callus growth, plantlet development and
saponin accumulation during somatic embryogenesis of Panax vietnamensis Ha et Grushv.
Biotechnology  and Biotechnological Equipment 29  (2) (2015)  299-308.
https://doi.org/10.1080/13102818.2014.1000210

Naznin M.T., Lefsrud M., Gravel V. and Azad M.O.K. - Blue light added with red LEDs enhance
growth characteristics, pigments content, and antioxidant capacity in lettuce, spinach, kale, basil,
and sweet pepper in a controlled environment. Plants 8 (4) (2019) 93.
https://doi.org/10.3390/plants8040093

McClelland M.T. and Smith M.A.L. - Vessel type, closure, and explant orientation influence
invitro performance of five woody species. HortScience 25 (7) (1990) 797-800.
https://doi.org/10.21273/HORTSCI.25.7.797

Nguyen H.C., Tran Q.M.N., Dung P.V., Nguyen D.H., Tran T.T., Phan X.H., Dieu-Hien T. -
Evaluation of changes in the growth and chemical constituents of Anoectochilus formosanus Hayata

22



Nghién ctiu thu nhan va danh gia mét sé hoat tinh sinh hoc ciia cao chiét cay lan kim tuyén...

grown under hydroponic conditions. BioTechnologia 99 (4) (2018) 375-383.
https://doi.org/10.5114/BTA.2018.79968

36. Nguyén Cong Kha, B3 Thi Hong Tuoi, Nguyén Lé Thanh Tuyen - Tac dung chéng oxy héa va bio
vé gan cua cao chiét cay lan gam (Lusidia discolor) tai An Giang. Tap chi Khoa hoc va Céng nghé
Nong nghiép Viét Nam 04 (125) (2021) 131-138.

37. D& Thi Gam, Ha Viét Hai, Chu Hoang Ha, Pham Bich Ngoc - Khio sét mot s6 dac diem héa hoc
va tac dung chong oxy hoa (antioxydant) cua cac hop chat flavonoid chiet xuat tir mot so loai lan
kim tuyén cua Viét Nam. Tap chi Khoa hoc DPai hoc Quoc gia Ha N6i 33 (1S) (2004) 104-113.

38. Santajit S., Indrawattana N. - Mechanisms of antimicrobial resistance in ESKAPE pathogens.
BioMed Research International 2016 (1) (2016) 1-8. https://doi.org/10.1155/2016/2475067

39. Bui Thi Tho, Tran Quang Déan, V& Chau Tuén - Nghién ctru kha nang khang khuan cia cao chiét
14 cay thudc thuong (Phaeanthus vietnamensis Ban). Tap chi Khoa hoc va Cong nghé Pai hoc ba
Naéng 20 (7) (2022) 99-103.

ABSTRACT

RESEARCH ON PRODUCTION AND EVALUATION OF SOME BIOLOGICAL ACTIVITIES OF
Anoectochilus roxburghii IN VITRO CULTURE

Trinh Thi Huong®*, Tran Hoang Ngau?!, Nguyen Thanh Truc!, Huynh Trung Hau?,
Phan Phuong Thanh?, Ngo Thi Hong Nhung?, Truong Thi Thanh Ngan?,
Nguyen Thanh Nhat Minh?, Tran Trong Tuan?

'Ho Chi Minh City University of Industry and Trade
2Institute of Life Science, Vietnam Academy of Science and Technology
*Email: huongtt@huit.edu.vn

Anoectochilus roxburghii (Wall) L. is a valuable medicine herb and some functional foods.
However, A. roxburghii in the wild has become endangered, and cultivation in nurseries results in low
yields. Therefore, to provide A. roxburghii biomass as an alternative plant material, this study focused
on the effects of monochromatic light (Light Emitting Diode - LED) on plant growth and the
proliferation of biomass in the bioreactor system. At the same time, the study also initially evaluated
some biological activities of in vitro cultured plant biomass. The results showed that the growth criteria
for A. roxburghii shoots placed under 70% red LED combined with 30% blue LED were better than
under other lighting conditions. In bioreactor systems (a bioreactor tank with a volume of 2 liters
containing 1 liter of medium), the treatment using 20 g fresh weight of initial material was found
appropriate and effective for biomass production of A. roxburghii. The proliferation coefficient
achieved was 2.7 times after 4 weeks of culture in this bioreactor system. To evaluate the quality
of A. roxburghii biomass, qualita tive and quantitative tests of some secondary compounds were also
performed. The results indicated the presence of flavonoid, phenolic, tannin, saponin, carbohydrate, and
phytosterol in the A. roxburghii extract. The total phenolic content of A. roxburghii biomass was
8.82 mg GAE/g DW, and the DPPH antioxidant activity of the extract was 203.44 pg/mL. Among the
four bacterial strains in the ESKAPE group surveyed, the A. roxburghii extract was resistant to two
strains: S. aureus and E. agglomerans. These results show that in vitro cultured A. roxburghii biomass
can be considered a potential medicinal source to supplement the scarce natural A. roxburghii supply.

Keywords: A. roxburghii, antibacterial, antioxidant, biomass, bioreactor, LED, phenolic compounds.
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