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Tém tat. Cay bach bénh (Eurycoma longifolia Jack) thudc chi Eurycoma la mot trong nhiing cay thudc
pho bién & Pong Nam A. Trong nghién cttu nay, ching t6i da danh gia kha nang sinh truong cta
callus cay bach bénh dudi anh hudng ctia cac chat digu hoa sinh trudng khac nhau nham tao nguyén
liéu d€ san xudt eurycomanone sau nay. Két qua nghién ctu cho thdy phdi hop nhiéu chat diéu hoa
sinh truedng cho hiéu qua cao hon st dung cac chét riéng 1é. Méi truong co ban MS ¢6 bo sung két hgp
1,5 mg/L naphthaleneacetic acid va 1,0 mg/L kinetin cho két qua tot nhét: callus sinh treéng manh voi
chi s& sinh treong dat 11,24, khéi lugng twoi 1én t6i 32,92 g/binh, twong ting vo6i khéi luong kho la 1,76
g/binh. Trén sic d6 HPLC cua dich chiét callus 14 ngay tudi & mdi truong nay xuat hién 1 peak cé thoi
gian luu trung véi peak chuén eurycomanone la 4,15 phut, twong ting véi ham luwgng eurycomanone 1a
0,17 mg/g chét kho.

Tt khoa: bach bénh, Eurycoma longifolia Jack, eurycomanone, chat diéu hoa sinh trueong, callus

Abstract. Eurycoma longifolia Jack (Simaroubaceae), one of the most popular tropical medicinal plants in
South-east Asia. In this study, we investigated the growth ability of E. longifolia callus on various
culture media to produce materials for later eurycomanone production. The results show that the
combination of plant growth regulators was more effective than individuals. MS basal medium
supplemented with 1.5 mg/L naphthaleneacetic acid and 1.0 mg/L kinetin had the best results. Callus
grew strongly with a growth index of 11.24, fresh weight up to 32.92 g/flack, corresponding to a dry
weight of 1.76 g/flack. HPLC analysis showed that callus extract had a peak with the same retention
time as that of the eurycomanone standard and natural sample (4.15 min) with the eurycomanone
content of 0.17 mg/g dry weight.
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1  Datvan dé

Cay bach bénh (Eurycoma longifolia Jack) (Hinh 1) thudc chi Eurycoma, ho Simaroubaceae la mot
trong nhitng loai thao duoc nhiét d6i phd bién, c6 ngudn gdc & cac nwdc Dong Nam A nhu Malaysia,
Indonesia va Viét Nam [1]. O Viét Nam, cdy bach bénh phan bé rai rac & cic tinh viing nui thdp (dudi

1000 m) va trung du. Céc tinh Tay Nguyén va mién Trung gip nhiéu hon céc tinh phia Bac [2].

Dich chiét ctia cay nay, dac biét la tie ré, dwoc stv dung dé€ tang cuong testosterone ¢ nam gidi. Dich
chiét duoc sit dung nhw phuong thude dan gian cua nguoi ban dia dé€ khang khuén, ha s6t, chéng viém,
gay ddc t& bao va kich thich tinh duc. Dich chiét cta ré con dugc dung dé giam huyét ap, sot va sy mét
moi. Eurycomanone la chat dic trung cta cay bach bénh, c6 hoat tinh chinh trong ting cuong sinh ly ¢

nam gidi, cam tng qud trinh apoptosis 6 t€ bao ung thu, v.v. [1, 3].

Gan day, nhu cau vé loai thao duoc nay tang rat nhanh, vi vay, viéc trong ¢ quy mo 16n loai duwgc
liéu nay mdi c6 thé dap tng dugc nhu cau 16n hién nay. Tuy nhién, cdy bach bénh sinh truéng cham, cay
treong thanh can téi 5 nam mai thu hoach [3]. Vi vay, nudi cay in vitro cdy bach bénh d€ san xudt hop
chat th cap thay thé€ cho ngudén nguyén liéu tu nhién la can thiét. Mot s6 hop chét tht cdp tir cay bach
bénh nhue nhuw 9-methoxycanthin-6-one va canthin-6-one da dwgc nghién cttu thu nhéan tit nudi cay in
vitro [3], [4].

Trong nghién cttu nay, ching tdi danh gia anh hudng ctia cac chat diéu hoa sinh truwong lén sw

phat trién cua callus cay bach bénh, day la nguyén liéu d€ san xudt eurycomanone sau nay.

2 Nguyén liéu va phwong phap
21 Nguyén liéu

Callus ctia cay bach bénh ma chiung t6i sit dung trong nghién cttu nay duwgc TS. V6 Chau Tuén,

Truong Dai hoc Su pham, Pai hoc Da Nang cung cap.
22 Phwong phap

Anh huéng ctia cac chat diéu hoa sinh trieéng 1én tich lity sinh khéi ctia callus

Khoang 3 g callus dugc nudi cdy trén mdi truong MS (Murashige va Skoog, 1962) co ban chira 0,8%
agar, 3% saccharose va bo sung cac chét diéu hoa sinh truong la 2,4-D (2,4-dichlorophenoxyacetic acid),
NAA (naphthaleneacetic acid) va KIN (kinetin) ¢ cac nong d¢ khac nhau dé khao sat kha nang tang sinh

cta callus cay bach bénh.

Méi truong nuoi cdy dugc diéu chinh ¢ pH 5,8 truedc khi khi trung; cdc mau thi nghiém dwoc nudi
o nhiét d6 25 + 2 °C; cuong do anh sang 2000-3000 lux va thoi gian chiéu sang 8 gio/ngay.

Sau 2 tuan nuodi cdy, callus dwoc thu nhan. Loai bo nudc bdm bén ngoai callus bang phwong phap
loc (gidy loc Whatman No. 1) va xac dinh khdi luong twoi (FW). Sau d6 callus duoc sdy dén khoi luong
khong d6i ¢ 50 °C dé xac dinh khoi luong kho (DW).
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Hinh 1. Cay bach bénh (Eurycoma longifolia Jack) [5]

Chi s6 sinh trudng (GI — growth index) cta té bao dwgc tinh theo cong thic:

_ Fwf

Gl =——
Fwi

trong d6 FW: va FWila khéi lwong tuoi ctia t&€ bao tai thoi diém danh gid va thoi diém bit dau nudi
cay [6].

Chiét xuit eurycomanone

Sinh kh&i kho ctia callus dwoc nghién thanh bot min, sau d6 chiét bang cach ngam 0,5 g mau trong
10 mL methanol, 14c 120 vong/pht & 60 °C trong 8 gio, sau d6 dé lang va thu dich chiét. Quy trinh chiét
duoc 1ap lai 3 lan. Dich chiét (khoang 30 mL) dwgc loc qua gidy loc Whatman va cd ddc ¢ 50 °C. Sau do,
két tiia dwoc hoa tan trong 5 mL methanol, loc qua mang loc Minisart 0,2 um (Sartorius, Goettingen, Dttc)

dé xac dinh ham lwgng eurycomanone.

Xac dinh ham lwong eurycomanone

Ham lwong eurycomanone dugc xac dinh bang méy sic ky long hiéu ning cao (HPLC) theo
Norhidayah va cs. c6 diéu chinh phu hop véi diéu kién phong thi nghiém [7]. 20 uL dich chiét duoc tiém
vao may HPLC bang Hamilton syringe. Diéu kién chay HPLC: nhiét d6 phong, cot C18 (Xbridge: 5 um,
4,6 x 250 mm); tdc do chay: 0,8 mL/phut; thoi gian chay: 17,5 phut; detector doc & budc séng 245 nm; pha
tinh la silica gel va pha dong la acetonitril:H20 (15:85).

Quy trinh phan tich HPLC dwoc thuec hién trén may LC-20 Prominence (Shimadzu, Kyoto, Nhat
Ban), v6i SPD-20A UV-VIS detector, st dung phan mém LC-Solution. Céc héa chat st dung d€ phan tich
HPLC duwoc mua tit hang Merck & Co. Inc. (Darmstadt, Ptic). Puong chuan cta eurycomanone (Santa

Cruz, CA, My) dugc stt dung dé xac dinh ham lwong eurycomanone trong mau phan tich.
Xw ly thong ké

Tat ca cac thi nghiém dwoc ldp lai it nhét 3 [an. S6 liéu trung binh dwoc phan tich one-way ANOVA
(Duncan’s test, p < 0,05) bang chuong trinh SPSS (ver. 20).
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3 K&t qua va thao luan

3.1 Anh huéng cta chit diéu hoa sinh treéng 1én tich lity sinh khéi ctia callus

Theo céc tai liéu da cong bo, callus cdy bach bénh thuong sinh trudng tot trén cac méi truong MS
co ban c¢6 bo sung 2,4-D, NAA va KIN [8]. Vi vdy, trong nghién cttu nay, chiing t6i khao sat kha ning
phoi hop ctia cac chdt nay lén su tich lay sinh khéi cta callus cay bach bénh, trong dé cac chat 2,4-D,
NAA duoc st dung riéng ré hay két hop véi KIN.

Anh huéng caa 2,4-D

Khi nuéi cay callus 1én méi treong chi ¢6 2,4-D ¢ tat ca cac nong dd khao sat, callus déu sinh
truong tot, chi s6 sinh treong dat trén 2, khéi luong tuoi dat 6,56-7,56 g/binh (twong ing véi khdi lwong
kho dat 0,36-0,55 g/binh). Trong d6, cong thirc bd sung 2 mg/L 2,4-D cho két qua t6t nhat; chi s6 sinh
truong cta callus dat 2,53; khéi twong twoi va kho Tan lugt la 7,56 va 0,55 g/binh (Bang 1). Cong thitc nay

sé€ duoc st dung lam co s& cho cac thi nghiém thiép theo.

Theo Hussein va cs., callus phat sinh phoi ctia cay bach bénh hinh thanh trén méi truong MS co
ban ¢ bo sung 1,0 mg/L 2,4-D [8]. Trong khi d6 theo Mahmood va cs., 2,4-D 1a loai auxin phu hop nhét
d€ cam tng tao callus cling nhu nhan sinh khéi callus tit nhiéu nguén khac nhau cua cdy bach bénh,
callus tao thanh tir mau 14, cudng 14 don, cudng 14 kép va 14 mam trén cdc moi truong c6 bs sung 2,4-D
déu cho két qua tot nhét voi ty 1€ tao callus tir 78,33 dén 88,33% [4]. Vi vay, chung tdi st dung 2,4-D la

chét diéu hoa sinh truong dau tién dé khao sat kha nang sinh treong cta callus.

Anh hwéng ciia NAA

Trong nghién cttu ctia ching t6i, sy sinh trudng cua callus 6 cac cong thirc thi nghiém bd sung
NAA manh hon rat nhiéu khi so sanh vdéi 2,4-D, chi s6 sinh trudng dao dong tir 4,50 dén 8,06. Trong do,
cong thiee bd sung 1,5 mg/L NAA cho hiéu qua t6t nhat: chi s sinh treong caa callus dat tdi 8,06 v6i khoi
lwong twoi va kho [an luot 1a 24,18 va 1,68 g/binh, cao hon rat nhiéu so véi khi st dung 2,4-D (Bang 2). O

cac nong dd NAA cao hon, callus sinh truéng t6t nhung bi x3p va chuyén qua mau trang.

Theo Siregar va cs., mdi truong d€ cam tng tao callus cdy bach bénh tir mau 14 1a MS co ban c6 bo
sung 10 mg/L NAA. Sau 4 tuan nudi cdy, khoi lwong twoi cua callus dat 2,72-3,82 g, twong tng véi khoi
lwong kho 1a 0,11-0,14 g [9].

Bang 1. Anh hwong ctia nong d6 2,4-D 1én kha ning sinh truong cta callus

2,4-D (mg/L) Khéi lugng tuoi (g) Khdi lugng kho (g) Chi s6 sinh truéng
0,5 6,56 0,36° 2,19
1,0 6,842b 0,39 2,28
1,5 7,472 0,48® 2,49
2,0 7,562 0,552 2,52
2,5 7,412 0,42° 2,47

Chit thich: Céc chir cdi khdc nhau trén cing mot cot chi sw sai khdc cd yf nghia thong ké cia cdc trung binh mau véi p < 0,05
(Duncan’s test). Chii thich nay ding chung cho cdc bang 2—4.
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Bang 2. Anh hudng ctia ndng d6 NAA 1én kha ning sinh trueong cta callus

NAA (mg/L) Khéi lugng tuoi (g) Khéi lugng kho (g) Chi s6 sinh truéng
0,5 13,500 1,02v 4,50
1 21,24zb 1,320 7,08
1,5 24,182 1,682 8,06
2 19,322 1,32° 6,44
2,5 16,982 1,200 5,66

Hinh 2. Callus bach bénh trén moéi treong bd sung 1,5 mg/L NAA

Anh huéng caa 2,4-D va KIN

Sau khi xac dinh dwgc néng do6 tdi wu khi bd sung 2,4-D 1a 2 mg/L, chung tdi ti€p tuc khao sat sw
két hop gitta 2,4-D véi KIN (0,25-2 mg/L) 1én su sinh truweong cta callus. O tt ca cac cong thiee phdi hop,
callus déu sinh trueong t6t hon d6i ching chi ¢6 2,4-D. Chi sd sinh truong dao dong trong khoang 2,9—-
4,02, cao hon nhiéu so véi d6i ching (2,52). Trong cac cong thirc phdi hop, cong thic két hop gita 2,4-D
va 1 mg/L KIN cho két qua t6t nhat: khdi luwong twoi va kho thu dwgc lan lugt 1a 12,06 va 0,84 g/binh, cao
hon d6i chitng khoang 1,5 Ian (Bang 3).

Str dung két hop gitra 2,4-D va KIN dé€ nhan callus cay bach bénh cling da duoc thuc hién trong céc
nghién cttu trede day. Natanael va cs. da nhan sinh khoéi callus cay bach bénh trén moi truong MS c6 bo
sung 2,2 mg/L 2,4-D va 2 mg/L KIN sau dé méi chuyén sang nudi cdy huyén phu [10]. So véi nghién ctru
cua chdng t6i, cac tac gia da st dung mot lwgng tuwong duwong 2,4-D, nhung luwgng KIN ting 1én gap doi.
Trong khi d6, nghién ctru cua Hussein va cs. cho thdy callus phat sinh phoi cay bach bénh sinh truong
cao nhat trén moi treong c6 bo sung 1 mg/L 2,4-D va 0,5 mg/L KIN, thdp hon cic nong do trong nghién
ctu cuia chung t6i. Nghién ctru cua Iriwati va cs. lai cho thay két hop gitra 2,25 mg/L 2,4-D va 2 mg/L KIN
la phtt hop d€ nhan callus cay bach bénh [11]. Nhuw vay, c6 thé thdy moi truong thich hop dé€ nhan callus
phu thudc rat 16n vao dong t& bao callus, mdi dong callus c6 thé c6 mdi truong nhan thich hop khéc
nhau.
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Bang 3. Anh hudng ctia 2 mg/L 2,4-D va nong d6 KIN tir 0,25 dén 2 mg/L 1én kha ning sinh truéng caa callus

KIN (mg/L) Khéi lugng tuoi (g) Khéi lwgng khé (g) Chi s6 sinh treéng
0 7,56¢ 0,55¢ 2,52
0,25 11,282 0,72 3,76
0,5 11,462 0,78° 3,82
1 12,062 0,842 4,02
15 8,880 0,66 2,96
2 8,70r 0,60¢ 2,90

Anh huéng cia NAA va KIN
Naphthaleneacetic acid véi nong d6 1,5 mg/L (Bang 2) dugc st dung dé két hop véi KIN & cac

nong do khac nhau. Callus sinh trudng rat tot, chi s6 sinh tredng vuot troi so véi viéc két hop 2,4-D va
KIN. Trong cac cdng thirc khao sat, sw két hop gitta 1,5 mg/L NAA va 1 mg/L KIN cho hiéu qua tot nhat:
callus sinh truéng manh véi chi s6 sinh truong dat 11,24, khoi lugng twoi 1én t6i 32,92 g/binh, twong ting
v6i khoi luong kho 1a 1,76 g/binh (Bang 4).

Trén thé gidi, viéc st dung ca NAA va KIN trong nudi cdy callus cay bach bénh dé€ san xudt hop
chat thit cAp da duoc thuc hién. Ching han, Galih va Esyanti da st dung méi treong Zenk dé nudi cay
callus cay bach bénh. Cac tac gia da bo sung vao méi treong 0,5 mg/L NAA va 0,5 mg/L KIN dé€ nuodi cay
callus trudce khi chuyén qua chinh méi treong nay (khong c6 agar) dé€ nudi cay long [12].

Su tich lity eurycomanone trong callus cay bach bénh

Két qua phan tich HPLC mau dich chiét tir callus 14 ngay tudi trén moi trieong tt nhat (MS co ban
c6 bd sung 1,5 mg/L NAA va 1 mg/L KIN) va ré cay bach bénh tu nhién khoang 5 ndm tudi cho thdy trén
sac ky do ctia tat ca cac mau déu xuat hién 1 peak c6 thoi gian luu giong véi thoi gian luu ctia chat chuan
eurycomanone (khoang 4,15 phut) (Hinh 3). Ham luong eurycomanone trong callus 1a 0,17 mg/g chdt kho
(bang khoang 8% so v6i mau ré cay tu nhién la 2,09 mg/g). Nhu vay, cé thé khang dinh c6 su sinh tong
hop eurycomanone trong callus cay bach bénh. Day la co s& d€ tién hanh cac nghién ctru nudi cdy té€ bao

huyén phu cay bach bénh nham san xudt eurycomanone sau nay.

Bang 4. Anh huong cta 1,5 mg/L NAA va nong d6 KIN tir 0,25 dén 2 mg/L 1én kha ning sinh truéng ctia callus

KIN (mg/1) Khéi lugng tuoi (g) Khdi lugng kho (g) Chi s6 sinh truéng
0 24,18¢ 1,682 8,06
0,25 30,362 1,522 10,12
0,5 31,04 1,562 10,33
1 32,922 1,762 11,24
1,5 30,080 1,522 10,00
2 28,120 1,28 9,33
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Hinh 3. Sic ky d6 HPLC phan tich eurycomanone. A. Eurycomarone chuan, B. Dich chiét callus cay bach bénh, C.
Dich chiét than ré cay bach bénh trong trong diéu kién ty nhién

4  Kétluan

Chung t6i da nghién ctru cai thién kha nang sinh truéng cua callus cay bach bénh trén moéi trieong
c6 bd sung cac loai chat diéu hoa sinh treong khac nhau. Mdi truong co ban MS cé b6 sung 1,5 mg/L
NAA va 1 mg/L KIN cho callus sinh tredng manh véi chi s6 sinh treong dat 11,24, khoi lugng twoi 1én téi
32,92 g/binh, twong ting v6i khdi luong kho 1a 1,76 g/binh. Ham lwong eurycomanone trong callus la 0,17

mg/g chat khd, bang khoang 8% so véi mau ré cay tu nhién.
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