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TOM TAT
Cay bach bénh (Eurycoma longifolia Jack) la mot cdy thudc phd bién, c¢é cac dic tinh
dwoc ly nhu chdng co thét, gay doc té€ bao, chong khdi u, chong loét, khang khuan
va kich thich tinh duc. Trong nghién cttu nay, ching t6i da danh gia kha nang sinh
truong cua t&€ bao huyén phu cdy bach bénh dudi anh huong cua mdi treong va
cac diéu kién nudi cdy khac nhau. Két qua nghién ctru cho thay diéu kién nudi cdy
tot nhat 1a moi treong MS co ban ¢6 bé sung 1,25 mg/L NAA va 1 mg/L KIN, 3%
sucrose, pH 5,75, ty 1é tiép giong 3 g/binh, tdc do 14c 120 vong/phut. Sau 14 ngay
nudi cdy, sy tich lay sinh khoi twoi va kho déu dat cao nhét, twong tng la 17,27
g/binh va 0,76 g/binh. Phan tich HPLC cho thady ham luwong eurycomanone trong t€
bao la 1,672 mg/g chat kho, béng khoang 80% so véi mau ré cay tu nhién va cao
hon nhiéu Ian so véi callus. Eurycomanone da dugc tong hop rét tot trong té bao
cay bach bénh va dong té€ bao nay co thé sit dung d€ san xudt eurycomanone & quy
mo 1on.
Tw khoa: bach bénh, diéu kién nudi cay, Eurycoma longifolia Jack, eurycomanone,

t€ bao huyén phu.

1. MO PAU

Bach bénh (Eurycoma longifolia Jack) la cay thao moc, thuwong xanh, sinh trueong
cham, 1a cay bui hodc cay gb nho, chiéu cao t8i da 15-18 m va ra qua sau 2-3 nam trong.
Trong tu nhién, cay treong thanh hoan toan c¢6 thé mat dén 25 nam [5]. Cay bach bénh
c6 phd phéan bd theo dd cao bién thién tir di€ém thap nhat khoang 200 m cho dén do cao
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1.129 m, phan b6 tap trung trong khoang d¢ cao tir 500 m dén 900 m. Bach bénh
thuong phan bd theo tiing dai va doi khi moc thanh cum khoang 3-8 cay ¢ ven cac
ring 14 rong [3].

Hau nhu tat ca cac bd phan cua cay bach bénh déu duoc sit dung trong cac
phuong thudc dan gian. Dich chiét ctia ré dugc st dung d€ phuc hdi nang luong va
sinh luc, tdng ceong luu thdong mau, dugce bo sung vao thanh phan thao duoc cho phu
ntt sau khi sinh. L4 duoc st dung d€ diéu tri sot rét, khoi u, bénh vé nudu rang [19].
Dich chiét cdy bach bénh chita tanin, polysaccharid trong luwong phan ti cao,
glycoprotein va mucopolysaccharid. Cac hgp chdt nhu eurycomanone; 9-
methoxycanthin 6-one; 14,15-B-dihydroxyklaineanone va 13,21-epoxyeurycomanone
thuong duwoc st dung nhw chat chuan d€ tiéu chuan hda cac san pham cua cay bach
bénh [6].

O Viét Nam, cac tac gia mdi tap trung nghién ctru vé s phan b va thanh phéan
hda hoc ctia cdy bach bénh va cac cdng trinh cong b ciing chua nhiéu. Trong khi dé,
cac nghién cttu vé nudi cay t€ bao huyén phu cay bach bénh d€ san xuét hgp chét thw
cap chuwa duoc tim thdy. Trén thé gidi, rdt nhiéu cong trinh nghién cttu vé cac phuong
phap chiét xuat, xac dinh thanh phéan hoéa hoc va thtt nghiém hoat tinh sinh hoc ctia cay
bach bénh da duwoc cong bd [12], [17]. Tuy nhién, cac nghién ctru vé nudi cdy t€ bao cay
bach bénh thi chuwa nhiéu. Vi vay, nghién cttu ting dung nu6i cay t€ bao cay bach bénh
dé€ thu mét lwong sinh khéi 16n, ¢ kha néang tich luy cao cac hgp chat c6 hoat tinh sinh
hoc nhdm chu dong ngudn nguyén liéu, dam bao cho viéc tach chiét cac duoc chat la co
y nghia 16n vé mat khoa hoc va thuc tién.

Trong nghién ctru nay, ching t6i danh gia anh hudng ctia moi truong va diéu
kién nudi cdy 1én su sinh truwong cta t€ bao cay bach bénh, day la nguyén liéu dé san
xudt cac hop chat th cap.

2. NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Nguyén liéu

Callus cta cay bach bénh ma ching toéi sit dung trong nghién cttu nay duoc
cung cap boi Vién nghién ctru hoat chat sinh hoc, Truong dai hoc Khoa hoc, Pai hoc
Hué [4].

2.2. Phuong phap nghién cttu
Nuéi cdy huyén phi té'bao
Callus ¢6 mau vang nhat, roi duoc cay chuyén 1én binh tam giac 250 mL chia

50 mL mdi treong long dé nudi cdy t€ bao huyén phu. Cong thiic mdi treong cho
callus sinh truong tot nhat (MS co ban cé chita 3% sucrose, bd sung 1,25 mg/L NAA va
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1 mg/L KIN) duoc st dung d€ nudi cdy huyén phu t&€ bao [4]. Qua trinh nu6i cay duoc
thuc hién voi cuong dd chiéu sang khoang 500 lux, thoi gian chiéu sang 8-10 gio/ngay,
t6c d6 1ac 120 vong/phut.

Sinh khéi t& bao duoc thu sau mdi 2 ngay nudi cdy cho dén 20 ngay dé xac dinh
duong cong sinh trueong cua té€ bao. Té bao duoc loc va rira sach moi treong véi nude
cdt bang hé thdng loc chan khong, can d€ xac dinh trong luong twoi. T bao sau d6
duoc sdy 0 50°C dén trong luong khong doi, can dé xac dinh trong luong kho.

D4i véi thi nghiém tham do ty 1é tiép giong, luong callus duoc dwa vao moi
binh nudi cdy la 2-4 g twoi/binh. Sau khi chon duoc ty 1€ tiép gidng t6i wu t6i wu, ching
toi ti€p tuc khao sat anh huong ctia cac ngudn carbon khéc nhau (sucrose, fructose va
glucose ¢ cac nong do tir 2-4%) lén kha nang sinh treong cua t€ bao. D€ khao sat anh
huong ctia pH 1én kha néng sinh truwong ctia t&€ bao, chung ti sit dung cac méi truong
6 gia tri pH tit 4,75 dén 6,75, khoang chénh léch pH gitta cac moi truong 1a 0,25.

Chiét xuit eurycomanone

Eurycomanone dugc chiét xudt theo phwong phap cua Mohamad va cs (2013)
[14] c6 diéu chinh d€ phut hop véi diéu kién cu thé ctia phong thi nghiém. Sinh khoi
khd ctia callus duoc nghién thanh bt min, sau dé chiét bang cach ngam 0,5 g mau
trong 10 mL methanol, 14c 120 vong/phut & 60°C trong 8 gid, sau d6 dé€ 1dng va thu dich
chiét. Quy trinh chiét dugc lap lai 3 lan. Dich chiét (khoang 30 mL) duwoc loc qua gidy
loc Whatman (No.1) va ¢6 dac ¢ 50°C. Sau do, két tua dwoc hoa tan trong 5 mL
methanol, loc qua mang loc Minisart 0,2 um (Sartorius, Goettingen, Ptrc), d€ xac dinh
ham luong eurycomanone.
Xdc dinh ham luong eurycomanone

Ham luong eurycomanone duoc xac dinh bang may sac ky léong hiéu ning cao
(HPLC) theo Norhidayah va cs (2015) [16] c6 diéu chinh phtt hop véi diéu kién phong
thi nghiém. 20 uL dich chiét dwoc tiém vao may HPLC bang Hamilton syringe. Diéu
kién chay HPLC & nhiét d6 phong, cot C18 (Xbridge: 5 um, 4,6 x 250 mm), toc do chay:
0,8 mL/phut, thoi gian chay: 17,5 phut, detector doc ¢ budc song 245 nm, pha tinh la
silica gel va pha dong la acetonitril: H20 (15:85).

Quy trinh phan tich HPLC duwogc thyc hién trén mdy LC-20 Prominence
(Shimadzu, Kyoto, Nhat Ban), véi SPD-20A UV-VIS detector, st dung phan mém LC-
Solution. Cac hoa chat stt dung dé€ phan tich HPLC dwoc mua tir hang Merck & Co.Inc.

(Darmstadt, Ptic). Puong chudn cua eurycomanone (Santa Cruz, CA, My) duoc st
dung d& xac dinh ham legng eurycomanone chtta trong mau phan tich.

Xt I thong ké

Tat ca cac thi nghiém dwoc 13p lai it nhat 3 lan. SO liéu trung binh dwgc phan
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tich one-way ANOVA (Duncan’s test, p<0,05) bang chuong trinh SPSS (ver. 20).

3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Anh hudng ctia ty 18 tiép giong dén su sinh trwedng ctia t& bao

Chuyén 2-4 g callus vao binh tam giac 250 mL chita 50 mL mo6i treong MS long
bd sung 3% sucrose; 1,25 mg/L NAA va 1,0 mg/L KIN véi t8c d6 lac 120 vong/phut d€
theo doi duong cong sinh trudng ctia t€ bao huyén phu trong 20 ngay. Két qua nghién
cttu dugc trinh bay trong cac hinh tir 1-3 cho thdy pha thich nghi dién ra ngan (khoang
2 ngay), sau do la pha sinh trudng nhanh (kéo dai dén ngay thit 12 dén 14), pha 6n
dinh dién ra ngén sau d6 nhanh chéng chuyén qua pha chét.
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Hinh 1. Buong cong sinh trudng ctia t€ bao theo sinh khoi twoi

Két qua thé hién ¢ cac do6 thi cho thay voi ty 1é cdy giong ban dau 1a 2 g, sinh
khoi t& bao tang dan dén 14 ngay nhung trong luong twoi chi dat 9,09 g (twong ting véi
0,38 g kho), cao gap 4,55 lan sinh khéi twoi ban dau. Vi ty 1€ ti€p giong 3 g, sinh t&€ bao
cting dat cuc dai vao ngay thtr 14, khoi luwgng twoi thu dwoc la 13,40 g (0,52 g kho), cao
gap 4,47 lan sinh khdi ban dau. Trong khi do, véi ty 1€ ti€p giong 4 g t€ bao sinh trudng
nhanh hon, dat sinh khéi cuc dai ¢ thoi diém 12 ngay, sinh khéi twoi dat 12,92 g (0,51 g
kho), cao hon 3,23 Ian so véi ban dau. Tuy nhién, véi luong sinh khoi ban daula 3 g
cho hinh thai t€ bao t6t hon, t€ bao c6 mau vang sang trong khi v6i luong sinh khoi t€
bao ban dau la 4 g, t& bao c6 mau nau nhat. Vi vy, ty 1 tiép giong ban dau 3 g la phu
hop dé nudi cay t€ bao cay bach bénh.
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Hinh 3. T€ bao huyén phu, sinh khdoi tuoi va sinh khéi kho cua cay bach bénh

So véi cac ddi twong khac da dwoc cong bo, thoi gian sinh treeong cua té bao
huyén phu cay bach bénh twong duong véi t&€ bao cay nghé den la 14 ngay [11], nhung
ngan hon cac loai t& bao khac nhw rau ma 24 ngay [10] hay ca gai leo 28 ngay [9].

3.2. Anh huéng nguén carbon dén su sinh truéng ctia té bao

Maic du sucrose va glucose duoc st dung phd bién trong nudi cdy t€ bao thuc
vat. Tuy nhién, mdi loai lai thich hop v6i mot ngudn carbon khac nhau can cho qua
trinh hinh thanh céc san pham trao d6i chét ctia chung. Trong nudi cay t€ bao thuc
vat, nhiéu loai duwong don ciing da duogc st dung nhu glucose, fructose, sorbitol,
galactose...[13].

Trong nghién cttu cua ching tdi, cdc nguon carbon dwoc st dung la sucrose,
fructose va glucose 6 nong dd 2-4%. Két qua trinh bay & bang 1 cho thdy glucose
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thich hop cho sinh trudng cua t€ bao, dac biét la & nong dd 3% (sinh khdi tuoi dat
20,30 g), tuy nhién & moéi truong nay su tich lity sinh khoi kho khong tot (chi dat 0,59
g). Trong khi d6, sucrose & nong dd 3% su sinh treong ctia t&€ bao khong t3t bang
glucose (sinh khdi twoi dat 17,62 g) nhung su tich laly sinh khéi kho lai tot hon rat
nhiéu (0,72 g). Trong khi d6, khi nudi cay t€ bao trén mdi treong chua fructose t&€ bao
khong sinh trudong, héa nau va chét sau vai ngay. Trong nudi cdy sinh khoi d€ san
xuat hop chat tht cap, su tich liy sinh khoi khd dong vai tro rat quan trong, vi thé
cong thirc mdi treong cd su tich lay sinh khoi kho cao nhét 1a sucrose 3% duoc chon
cho cac nghién cttu tiép theo.

Bing 1. Anh hudng ctia ngudn carbon 1én sy sinh tredng ctia t&€ bao ciy bach bénh

Nguon carbon Sinh khdi twoi (g) Sinh khdi kho (g)
Glucose 20 17,58 0,43¢
Glucose 30 20,302 0,590
Glucose 40 12,57¢< 0,44c
Sucrose 20 17,62p 0,44¢
Sucrose 30 17,43p 0,722
Sucrose 40 18,00v 0,61b

Fructose 20 - -
Fructose 30 - -
Fuctose 40 - -

Sucrose duwgc xem la ngudn carbon thich hop nhat cho sinh trueong cua t€ bao
thuc vat, nong do thuong dung la t 2-7%. Sucrose vira cung cap nang luong vira la
mot thanh phan trong sinh tong hop cac chat tht cap. Toc do tang treong sinh khoi
thuee vat ludn lién quan truc tiép tdi su tiéu thu sucrose. Vai tro ctia sucrose trong viéc
tang tich Ity sinh khoi kho té€ bao ¢6 thé do anh hudng cua né 1én tubulin, mét protein
chiu trdch nhiém trong sinh trudng va phat trién cta té bao. Trén moi truong ma tat ca
cac ngudn dinh dudng 6 mitc du thira, su gia ting nong do sucrose sé dan dén ting
sinh khoi kho. Mot s6 nghién ctru nhu nudi cay t€ bao cay Solanum eleagnifolium,
Solanum chrysotrichum hay Psoralea corylifolia... t& bao tang sinh khoi kho cung véi viéc
tdng nong do sucrose. Tuy nhién, khi ndng dd sucrose qua cao sé dan dén ap suat
tham thdu vugt gidi han cho phép cua t€ bao, vi thé anh huong xau 1én sinh truong
ctia chung [1].

Trong nghién ctru ctia chiing t6i ndong do sucrose 3% la thich hop nhat cho sinh
treong ctia t€ bao. Két qua nay clng twong tu véi két qua nudi cdy t€ bao cay sam
Ngoc Linh (Panax vietnamensis Ha et Grushv.) [18], day thia canh [8], hay cay sam An
Do (Withania somnifera) [15].
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3.3. Anh hudng ctia pH méi treong dén su sinh tredng ctia t& bao

T& bao va mo thuee vat doi hoi pH tdi wu cho sinh treong va phat trién trong
nudi cady. Do pH anh hudng dén su di chuyén cta cac ion va doi véi hau hét cac moi
treong nudi cay, pH 5,0-6,0 trudc khi khir tring duoc xem la t6i wu. D6 pH ctia moi
treong con anh hudng truc ti€p téi qua trinh hap thu cac chdt dinh dudng tir moi
treong vao t€ bao [2]. Trong nghién cttu ctia chiing t6i, pH ctia moi truong nudi cay
duoc diéu chinh giao dong trong khoang 4,75-6,75. Két qua nghién cttu trinh bay o
bang 2 cho thdy su tich liiy sinh khéi twoi va sinh khéi kho déu t8t nhat & pH 5,75. O
cong thirc mdi treong nay, su tich lay sinh khéi twoi va khoé déu dat cao nhat, twong
tng la 17,27 g/binh va 0,76 g/binh.

Bing 2. Anh huong ctia pH moi treong dén sy sinh trudng ctia t& bao

pH Khdi lugng twoi (g) Khdi lugng kho (g)
4,75 11,044 0,494
5,25 15,47° 0,68
5,75 17,272 0,762
6,25 13,68¢ 0,60¢
6,75 13,52¢ 0,60¢

Két qua nghién ctru cta ching t6i thu dugc tuong ty nhu két qua nghién ctru
cua Siregar va cs (2004), khi nghién cttu anh huong ctia pH moi truong nudi cdy lén su
san xuat canthin-6-one alkaloid ttr nuoi cdy t€ bao cay bach bénh, tac gia nhan thdy pH
5,75 1a t6i wu cho nudi cdy t&€ bao cay nay [17].

3.4. Sy tich lily eurycomanone trong t&€ bao ciy bach bénh

Eurycomanone la chdt dac trung ctia cay bach bénh, c6 hoat tinh chinh trong
tang cuong sinh ly & nam gidi, cam tng qua trinh apoptosis 0 t& bao ung thu,... [5], [7].
Két qua phan tich HPLC mau dich chiét tlr t& bao 14 ngay tudi trong diéu kién nudi cay
tot nhat (ty 1€ ti€p giong 3 g, moi treong MS co ban cd bd sung 1,25 mg/L NAA va 1
mg/L KIN, 3% sucrose, pH 5,75) cho thdy mau xuat hién 1 peak c6 thoi gian luu gidng
v6i chdt chudn eurycomanone (khoang 5,07 phat). Ham luong eurycomanone trong t&
bao 1a 1,672 mg/g chat khd, bang khoang 80% so véi mau ré cay tu nhién (2,09 mg/g) va
cao hon nhiéu lan so voi callus (0,17 mg/g) [4]. Nhu vay, eurycomanone da duogc tong
hop rét tot trong t€ bao cay bach bénh va dong t€ bao nay c6 thé st dung d€ san xuat
eurycomanone.
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Hinh 4. Pho HPLC phan tich eurycomanone.
A. Eurycomarone chuén, B. Dich chiét t€ bao cay bach bénh
4. KET LUAN

Chung t6i da nghién cttu anh huong ctia moéi truong va diéu kién nudi cay 1én
kha nang sinh trudng cua t€ bao huyén phu cay bach bénh. Két qua thu duoc tot nhat
khi nuodi t&€ bao trong binh tam gidc chita 50 mL mdi truong long chtra 3% sucrose, pH
5,75, voi ty 1é ti€p giong la 3 g. Sinh khéi twoi, sinh khdi kho va ham luong
eurycomanone thu duoc twong tng la 17,27 g/binh, 0,76 g/binh va 1,672 mg/g chat kho.
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ABSTRACT

Eurycoma longifolia Jack is a popular medicinal plant, pharmacological properties of
this plant have shown antiplasmodial, cytotoxic, anti-tumor, antiulcer,
antimicrobial and aphrodisiac properties. In this study, we evaluated the growth
ability of suspension cells under the influence of different media and culture
conditions. The results showed that the optimal culture conditions were liquid
basic MS medium supplemented with 1.25 mg/L NAA and 1 mg/L KIN, 3%
sucrose, pH 5.75, innoculum size of 3 g callus/bottle, and shaking speed of 120
rpm. After 14 days of culture, the accumulation of fresh and dry biomass reached
the highest with the value of 17.27 g/bottle and 0.76 g/bottle, respectively. HPLC
analysis showed that the eurycomanone content of dry biomass was 1,672 mg/g,
approximate of 80% of natural roots sample and many times higher than that of
callus. Eurycomanone has been well biosynthesized in suspension cells and this

cell line can be used to produce eurycomanone on a large scale.

Keywords: Culture conditions, Eurycoma longifolia Jack, eurycomanone, innoculum

size, suspension cells.
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Nguyén Hiru Nhan sinh ngay 23/8/1981 tai Quang Nam. Ong tSt nghiép
dai hoc ndm 2003 nganh Sinh hoc, t6t nghiép Thac si nam 2012 chuyén
nganh Sinh hoc thuc nghiém, nam 2013 dén nay hoc tién si chuyén nganh
Sinh ly hoc thuc vat tai Truong Pai hoc Khoa hoc, DPai hoc Hué. Hién nay,

dng cong tac tai Trwong Cao dang Luong thue — Thie pham, Pa Nang.
Linh viec nghién ciru: Cong nghé sinh hoc thuc vat.

Hoang Tan Quang sinh ngay 26/3/1980 tai Quang Binh. Ong t&t nghiép
dai hoc ndm 2003 nganh Sinh hoc, t6t nghiép Thac si ndm 2007 chuyén
nganh Sinh hoc thuc nghiém, tot nghiép tién si chuyén nganh Sinh ly hoc
thuc vat ndm 2013 tai Treong Pai hoc Khoa hoc, Pai hoc Hué. Ttr ndm

2006 dén nay, 6ng cong tac tai Vién Cong nghé sinh hoc, Dai hoc Hué.

Linh viec nghién ciru: Cong nghé gen, Cong nghé sinh hoc thuc vat, Chi thi
phan t

Nguyén Hoang Ldc sinh ngay 22/11/1962 tai Lam Dong. Ong t&t nghiép
ctt nhan nganh Sinh hoc ndm 1984. Nam 1992, 6ng nhén hoc vi tién si tai
Vién Cong nghé sinh hoc, Vién Han lam Khoa hoc va Cong nghé Viét
Nam. Ong nhan chitc danh phé gido su nam 2003 va gido s nam 2013. Tt
nam 1984 dén nay, éng cong tac tai Trueong Dai hoc Khoa hoc, Pai hoc
Hué.

Linh vwe nghién civu: Vaccine thuce vat, Cac hop chédt chuyén hoa tha cap,

Enzyme téi t6 hop.
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