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TOM TAT

Nubi cdy téng sinh ré thit cap tir ngudn ré bat dinh sam Ngoc Linh v6 cling ¢6 v
nghia cho cac nganh cong nghiép y duoc vi ré sam Ngoc Linh chita nhiéu saponin
qui c6 tac dung bbi bd va diéu tri bénh. Dé ré thir cdp hinh thanh va phat trién tot
tr ngudn mau ré bat dinh, ngoai moi tredng MS hay SH, méi treong MSCB (véi ti
16 NH4sH2PO+KNOs = 7,19:18,5 mM:mM) bd sung 7 mg/l IBA va 0,5 mg/l BA cho
két qua t3i wu nhat. Trong ba ngudn carbon, maltose ¢6 hiéu qua ting sinh ré thit
cdp thap nhat, 60 g/l D-glucose c6 thé thay thé hoan toan ngudn sucrose dé tao ré
th cdp nhung do gia thanh va ham luwong st dung cao hon nhiéu so véi sucrose
nén 30 g/l sucrose van 1a t6i wu nhat cho nudi cay tao ré thit cAp sdm Ngoc Linh.
Ngoai ra, viéc b6 sung peptone vao moi treong nudi cdy cling giap gia tang dang
ké sinh khoi, va ham lwong cac saponin G-Rb1, G-Rgl va MR2 ciing tiang 1én tong

tng, trong d6 stt dung 200 mg/1 peptone 1a t8i wu nhat.

Tw khoa: moi truong khoang, nguodn carbon, Panax vietnamensis, peptone, ré thi cap.

1. MO PAU

Vietnamese ginseng la cai tén quen thudc ca thé gidi dung dé goi tén sam Ngoc
Linh (Panax vietnamensis Ha et Grushv.), mot loai sam dac hiru cta Viét Nam, loai ¢6
chtta nhiéu duoc chadt nhat so véi cac loai khac thudc chi nhan sam. Sam Ngoc Linh
khong chi la loai sam qui hiém, cé gia tri kinh t€ cao ma con la mét loai cay lau nam,
kho nudi trong va nhan rong nén dé€ stt dung cac dugc chat tir sam Ngoc Linh vao san
xudt cadc dwge phdm van con gip rat nhiéu khoé khan. Cho dén nay, ngudn ré tir nuoi
cdy mo duoc xem la mot giai phap thay thé t&i wu nhat dé san xuat duegc ngudn ré cta
loai sam qui nay trong thoi gian ngan va dé dang thu nhan ngudn sinh khai 16n. Tuy
nhién, cho di1 nhitng nghién cttu vé nuoi cay ré sam Ngoc Linh da c6 nhiéu buéc tién
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quan trong k& tir cac nudi cdy ban dau trong viéc phat sinh tao ré bat dinh tir cac bo
phan khéc nhau ctia cdy sam Ngoc Linh dén nhitng budc tién xa hon trong viéc nd luc
tao ngudn ré chuyén gen véi mong mudn co thé san xuat ngudn ré sam trén quy mod
16n, nhung hiéu qua san xudt ngudn ré sim hién nay van con rat han ché.

Theo nghién ctu ctua Sivakumar va cong sw (2005), khi t6i wu hda diéu kién
nuoi cay ré sam Panax ginseng, diéu quan trong nhat quyét dinh dén sy phat trién, tang
sinh khéi va tich lfiy ginsennoside, cling nhu dén cac giai doan phat trién ré bén loai
sam nay la cac yéu t6 khoang, ngudn carbon va cac elicitor [7]. Nguon dinh dudng
déng vai tro nhe mot nguén nang luwong va tin hiéu hda hoc diéu hoa quaé trinh phat
trién va biét héa hinh thanh ré trong nudi cdy ré bat dinh Panax ginseng [14]. Kha nang
ré phan tng lai v6i mdi treong giau dinh dudng con thé hién ban chat ctia cac dong
gen dugc chuyén vao so véi loai tw nhién thong qua biéu hién biét hda cac mo cdy khac
nhau [7]. Hon nita, t6i uu hda cac yéu t6 dinh dudng khoang hay nguén carbon khong
nhiing gitip & phat trién ma con tao diéu kién cho ré c6 dt ngudn ning luong dé tich
liiy cac saponin qui trong ré [7]. Trong nudi cay ré bat dinh sam Ngoc Linh, ngoai vai
trod to 16n ctia cac chat diéu hoa sinh treong thi ngudn mau, moi truong khoéng, ngudn
carbon, pH va elicitor la mot trong nhitng yéu t6 quyét dinh dén sy thanh cong cta cac
nuoi cay tao ré bat dinh. Tt nghién ctru dau tién vé nudi cay ré bat dinh nam 2009,
Duwong Tan Nhut va cong sw da nudi cdy ré bat dinh sam Ngoc Linh thanh cong trén
mdi truong SH véi 30 g/l sucrose & pH=5,8 [4]. Tuy nhién, Nguyén Thi Liéu va cong su
(2011) khi khao st ba loai méi truong SH, MS va B5 thi cho két qua nudi cdy ré bat
dinh Panax vietnamensis phat trién t6i wu trén moi treong MS [12]. Trong khi d6, mot sd
nghién ctru gan day st dung moi truong SH véi 50 g/l sucrose ¢ pH=5,3 1a thich hop
nhat dé ré bat dinh hinh thanh va phat trién [4][9]. Do ngudn khoéng dinh dudng va
ngudn carbon 1a nhitng yé&u t6 khong thé thiéu cho cdc nudi cdy ré nén can phai danh
gia va khao sat chinh xdc moi truong nudi cdy thich hop, ciing nhw cac ngudén duong
khac nhau 1én sy phat trién ré thit cap tit nudi cay ré bat dinh. Ngoai ra, peptone, mot
elicitor sinh hoc mdi cé kha néang gia tang ham luong saponin trong sam Panax ginseng
C. A. Meyer [11]. Do vay, chung t6i da tién hanh khao sat anh hudng ctia peptone, loai
va luong cac moi truong khoang va cac nguén carbon khac nhau dén su phat trién ré
thit cdp trong nudi cay ré bat dinh sam Ngoc Linh.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctitu
Nguén mau
Ré bat dinh sam Ngoc Linh (ndng khoang 50 mg, dai khoang 2 cm) dwoc tach ra
tlr cAc cum ré bat dinh nuoi cay sau 60 ngay tudi tir mau cudng 14 trén moi truong SH
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bd sung 5 mg/l IBA tai Phong Sinh hoc Phan tit va Chon tao Gidng cay trong (Vién
Nghién cttu Khoa hoc Tay Nguyén).
Moi truong nudi ciy

Moi treong dinh dudng khoang MS [15], SH [13], MSCB [10] b6 sung 7 mg/1
IBA, 0,5 mg/l BA. Mdi treong duoc rét vao binh thuy tinh 250 ml, mbi binh chira 30 ml

moi treong long. Sau d6, duoc diéu chinh pH dén 5,8 trudc khi hap khtr trung ¢ 121°C,
1 atm trong vong 20 phut.

biéu kién nuoi ciy
Cac mau reé bat dinh dwgc nuodi cdy trong vong 56 ngay dwdi diéu kién tdi hoan

toan, ¢ nhiét do 25 + 2°C, d6 dm trung binh 50 — 60% trén mdy 14c Innova 2100
plantform shaker (Hermle, Dtic) vi tdc d6 100 vong/phut.

2.2. Phuong phap nghién ctru

Khdo sdt anh huéng ciia méi truong khodng lén sy phdt trién ré thit cap tir ré bat dinh
sdm Ngoc Linh

Cac cum ré bat dinh sau khi tach ra khéi mau cudng 1a ban dau véi chiéu dai
khoang 2+0,5 cm duoc cdy lén 3 loai moi treong khac nhau MS, %2 MS (giam 1/2 da
leong), % MS (giam 3/4 da lugng), SH, %2 SH (giam 1/2 da lugng), % SH (giam 3/4 da
lwgng) va MS cai bién (véi ti 1¢ NHsH2PO+:KNO5=7,19:18,5 mM:mM) c6 bd sung 7 mg/1
IBA, 0,5 mg/l BA va 30 g/l sucrose.

Khdo sdt dnh huéng cdc nguén carbon lén sy phdt trién ré thit cdp tir ré bat dinh sam
Ngoc Linh

Céac cum ré bat dinh sau khi cit ra khoi mau cudng 14 ban dau voi chiéu dai
khoang 2+0,5 cm duoc cdy 1én moi treong MSCB (MS cai bién) bo sung 7 mg/l IBA va
0,5 mg/l BA, va khao sat vdi 0, 10, 30, 50, 60 g/I sucrose, D-glucose, hay maltose.

Khdo sdt dnh huéng ciia peptone lén sy phdt trién ré thit cdp tiv ré bat dinh sam Ngoc
Linh

Cé4c cum ré bat dinh sau khi cdt ra khoi mau cudng la ban dau véi chiéu dai
khoang 2+0,5 cm duoc cdy 1én moi truong MSCB bo sung 7 mg/l IBA va 0,5 mg/l BA,
va khao sat v6i 0, 50, 100, 150, 200 mg/l peptone (dong vai tro nhw mot elicitor d€ gay
kich khang sinh t&ng hop saponin) nhim tim ra nong d6 thich hop cho qua trinh phat
trién va tich liiy saponin trong nuoi cdy tao ré thiz cap tir ré bat dinh sam Ngoc Linh.

Dinh luong saponin trong sinh khoi ré thu dwogc tir nuéi ciy tao ré thit cdp sam Ngoc
Linh

Nguon mau
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Mau ré thit cdp (1 g khdi luong kho) thu nhan tir cdc nghiém thikc bd sung thém

peptone véi cac nong d khac nhau va d6i ching 1a khong bo sung peptone.

Chat chuin

Chuan MR2 d3 duoc hd tro boi Trung tam nghién cttu Sam va Duogc liéu thanh
phé H6 Chi Minh [1]; chuan ginsenoside Rbl (G-Rb1) va ginsenoside-Rgl (G-Rgl)
dwoc mua tir Wako Pure Chemical Industries, Ltd, Nhat Ban.

Dinh luong saponin (MR2, Rb1 va Rgl) bang phuong phap HPLC [1].
Ham lwong (%) cta ginsenoside duoc tinh theo cong thtrc:

0,
a.(100% - p)

x: nong do mau thir thu dwoc dwa vao dwong chudn (ug/ml); 10: o pha loang madu; a: khoi
lwgng nguyén li¢u (g); p: do dm

Ham luong saponin toan phan, MR2, Rgl, Rb1 trong sinh khdi ré thit cdp duoc
ghi nhan.
Chi tiéu theo doi

Sau 56 ngay nudi cay tao ré thtr cdp tlr ngudn mau ré bat dinh sam Ngoc Linh,
céc chi tiéu vé kha ning phat trién cua ré dugc thu nhan gom: khdi luong twoi (mg),
khéi lwong kho (mg), chiéu dai ré (cm), s6 ré/mau ré bat dinh, % ham lwong cic
saponin (G-Rb1, G-Rgl va MR2).
Xir ij s6'liéu

Mbi thi nghiém duoc 1ap lai 3 Ian va duoc xt ly b.%mg phan mém SPSS 20.0 theo
phép thtt Duncan véi P = 0,05 [3].

3. KET QUA VA THAO LUAN
3.1. Anh huwéng méi treong khoang 1én su phat trién ré thi cap tir ré bat dinh sam
Ngoc Linh

Bing 1. Anh huong méi trudong khoang 1én sy phat trién ré thi cap
tlr ré bat dinh sam Ngoc Linh

. Khdi lugng twoi Khdi lugng kho v x Chiéu dai ré
Moi truong SO re
(mg) (mg) (cm)
1/2 MS 193,00<* 16,94¢ 14,80¢ 3,02¢
1/2 SH 296,400 24,16P 14,40¢ 2,70¢
3/4 MS 233,604 24,04 20,802 0,80
3/4 SH 157,00 13,80¢ 9,204 1,524
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MS 287,96b¢ 26,35° 17,80p 4,10°
MSCB 320,082 32,562 22,002 5,782
SH 275,00¢ 22,60° 16,80 5,242

Ghi chu: *Cdc chit cdi a, b, c... thé'hién sw khdc biét ¢ y nghia véi p=0,05 trong phép thir Duncan.

Hinh 1. Anh huong ctia mdi truong khoéng 1én su phat trién ré thi cdp tir ré bat dinh sam
Ngoc Linh.

Thanh bar dai 1 cm.

Theo két qua bang 1, khi nudi cdy ré bat dinh trong diéu kién long ldc, cac moi
treong MS cai bién, MS, % SH, SH déu cho c6 kha nang thtic day ré phét trién va kéo
dai ré tht cdp nhiéu hon. Trén méi treong MS va % MS, ré thtr cdp vang di, dic biét
phan ré bat dinh chuyén sang nau dam hon so véi moi truong SH va chiéu dai ré (4,1
cm) cfing ngan hon & trén moéi truong SH, MS cai bién (trén 5 cm) (Hinh 1, Bang 1).
Viéc giam khoang da luwgng ciia MS, SH khong tao diéu kién thuéan lgi cho ré tht cap
sam Ngoc Linh phat trién, diéu nay c6 thé do khi giam khoang da lwong thi lwong K va
P giam kéo theo ré kém phét trién hon vi nhiéu nghién ctru cho thdy ham lwong K va P
trong nudi cdy ré nhan sdm thuong kha cao va thong thiong mdi truong MS 1a thich
hop nhat dé ré bat dinh phat trién [10][11][14].

Két qua thu dwoc cho thdy mau ré thir cAp phét trién tot nhat & nghiém thirc st
dung mdi truong MS cai bién (thay 20,61 mM NH:NOs ctia MS bang 7,12 mM
NH:H2PO: va 18,79 mM KNOs cua MS xudng 18,5 mM, twong tng lam thay doi 4 1&
NH4:NOs ctia moi treong MS tir 1:7 thanh 1:9 & moi treong MSCB), dan dén ti 1é NOs
trong moi treong ting 1én nhung ham luwong khodng van khdng qua cao so véi mdi
truong MS. Ngoai ra, ré& phét trién trén mdi truong MSCB ciing twoi hon va khong
vang nhu trén moi treong MS, sinh khoi ciing dat t6i wu voi khoi luong tuoi (320,08
mg), khéi lwong khd (32,56 mg) va sd ré (22 ré/mau ré bat dinh) va chiéu dai ré (5,78
cm) (Hinh 1, Bang 1). Yu va cdng su (2000) cho két qua tuong tu trong nudi cdy sam
Panax ginseng C. A. Meyer, s8 luong ré thir cAp cling tdng 1én va phat trién rat t6t khi ti
1é NOs tang 1én [11]. Trong d6, giam ham luong khoang da luong xudng % MS thi s
ré tang lén rd rét so véi cac nghiém thitc khac. So véi méi truong SH, ti 1é NOs 1a 1/32
cao hon mdi treong MS cai bién rat nhiéu, tuy nhién do ban chat moi truong MSCB la
mdi treong MS ¢d moét s6 vi luong nhw Mn, Zn cao hon moi truong SH va ¢d thé chinh
diéu nay lam ré tang khoi lwong cao hon [15]. Ré trén moi truong MS, 4 MS va % MS
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kém phat trién va mau héa vang hon ¢ moéi treong SH, ¥ SH, % SH diéu nay c6 thé do
lwong Cu?* trén moi treong nay thap hon ma Cu? 1a mét yéu td khong thé thiéu trong
tat ca cac giai doan phét trién ctia ré [6].

3.2. Anh huéng cac nguon carbon 1én sw phat trién ré thit cap tir ré bat dinh sam
Ngoc Linh.

Két qua thu dwgc tai Bang 2 cho thdy, trong ba nguén carbon bd sung vao moi
treong nudi cdy thi maltose khong c6 hidu qua cho sw phat trién ré thi cdp tir mau ré
bat dinh in vitro, khéi lwong tuoi va khdi lwong kho thu dugce déu rat thap, nhiéu ré bi
vang trong va mong nudc, cang tang ham luwong maltose thi ti 1& chat kho cling cang
giam theo, diéu nay cho thay ré khong hap thu va chuyén héa maltose nhiéu trong qua
trinh hinh thanh va ting trudng ré thit cAp. D& ré hap thu chat dinh dudng va nudc tot
thi D-glucose va sucrose té ra hiéu qua hon, & c6 mau sic trang twoi, hau hét cac
nghiém thtrc c6 D-glucose ré thit cAp déu kha dai (Bang 2, Hinh 2). Nghiém thtrc t6i wu
nhét 1a 60 g/l D-glucose v6i khoi lwong kho 1én dén 67,4 mg, ti 1 chat kho ciing dat cao
nhét 13,03%. Ngoai D-glucose thi sucrose ciing ¢6 nhiéu wu diém hon, nong do sucrose
can thiét cho ré thir cap ting sinh vé ca khéi luong twoi, khdi lwgng kho va ti 1& chat
kho chi ttr 30-60 g/1 va t6i wu nhat 1a 30 g/l vdi khoi luong tuwoi (641,33 mg) cao nhat va
khoi lwgng kho (55,33 mg) cling khé cao so vdi cac nghiém thiee khac (Bang 2). Trong
khi d6, D-glucose st dung trén 50 g/l thi kha nang tang sinh méi c6 khac biét dang ké
(Bang 2, Hinh 2). Miac du khéi lwgng kho va ti 16 chat kho dat t6i wu nhat khi st dung
60 g/l D-glucose, nhung chi 6 30 g/l sucrose khoi luwong tuoi dat cao nhat va khoi lugng
kho hay ti 1é chdt kho cling dat kha cao, ré cting c6 mau twoi va it vang hon. Hon nita,
trong nhiéu nghién cttu déu stt dung 30 g/l sucrose dé nudi cay ré bat dinh sam Ngoc
Linh in vitro [4][5][9][12]. Xét vé mdc kinh t€, sucrose phd bién va co gia thanh ré hon
chinh vi thé rd rang 30 g/l sucrose 1a t&t nhat khong nhitng cho ré phat trién ma con
cho viéc dau tw nudi cay trén quy mo 16n. Ngoai ra, theo nghién ctru cua Yu (2000) cho
thdy trong ba loai dwong trén, sucrose t&t nhat cho ré thit cAp nhan sam phat trién, déc
biét hiéu qua tich liy saponin cao gan gap doi D-glucose ¢ nong do 30 g/l [10]. Theo
nghién ctu cua Kim va cong su (2005) cling cho thay 30 g/l sucrose khong nhiing toi
wu cho ré nhan sam Panax ginseng phat trién va con gitp tich lily dwoc ham lwong
saponin dat cao nhat véi khdi luwong ré thu duoc tir bioreactor 3 lit 1a 2,5 g va tong
saponin chiém 0,25% [8].

Bing 2. Anh hudng ngudn carbon 1én sy phat trién ré thit cap tir ré bat dinh sam Ngoc Linh

. Khéi Khéi .
Ngubn °"%  lwon lwon Tilé chat )
; do . 'g , Ag kho Pic diém ré
carbon e/l tuoi khoé )
0o
(mg) (mg)
0 51,67¢* 3,33hi 642d  TONg nhiing, khong phat

trién
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10 160,334 15,00¢h 9,82bc tré'mg, dai, phan nhanh it
30 206,674 18,33¢ 8,89bcd tré'mg, rat dai, phan nhanh it
D 40 379,33¢ 41,57¢ 10,960 tré'mg, rat dai, map, it nhanh
Glucose 50 57767 5193« gogs  Tang rat dai, map, nhitu
’ ’ ’ nhanh
60 523,00 G740 1303  \ong rat dai, map, nhitu
’ ’ ’ nhanh
" 374 33¢ 29 33¢ g g5 trang duc, tron déu, map, it
’ ’ ’ nhanh
30 64133 5533 geaws 0o frang duc map, nhitu
i i ! nhanh
Sucrose 40  5723% 56000  9yow 2 trang duc map, nhitu
’ ’ ’ nhanh
50 53333  4783¢  9lgw  Uab trang duc map, nhitu
’ ’ ’ nhanh
60 52667 4633  7g0e o hol vang map, nhitu
’ ’ ’ nhanh
. vang, it phan nhanh va kéo
1 1,67¢ h 22bed
0 91,6 9,00hi 8, dai
30 182,671 15,33s" 9,54*  vang, it phan nhdnh
Maltose 40 181,674 17,33f 9,76bc vang, it phan nhanh
50 100 73¢ 7 g7hi 7 37cd vang, mong nudc, it phan
’ ’ ’ nhanh
60 62,53¢ 4,33 6,94 vang, khong phan nhanh

Ghi cha: *Cic chir cdi a, b, c... thé hién sw khdc biét co i nghia véi p=0,05 trong phép thir Duncan

Hinh 2. Anh huong ctia cic ngudn carbon 1én sy phat trién ré thit cap
tir ré bat dinh sdm Ngoc Linh.

A. 30 g/l Maltose; B. 30 g/l Sucrose. C. 60 g/l D-Glucose. Thanh bar dai 1 cm.

3.3. Anh huéng ctia peptone lén su phat trién va tich lily saponin ctia ré thit cap tir
nuébi cdy ré bat dinh sim Ngoc Linh

Theo két qua bang 3, hé s6 tang sinh cta ré thit cap ti 1é thuan véi nong do
peptone thém vao mdi truong nudi cay, trong dd, ré dat tdi wu 6 nong dd 200 mg/l, tai
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nong do nay ca khoi luong tuoi va khoi lwong kho déu tang 1én va dat t6i wu (Bang 3,
Hinh 3). Theo nhiéu nghién cttu cling cho thdy peptone thtic day kha nang phat trién
ctia ré [6][8][11]. Ngoai kha nang tang sinh ré thit cdp, peptone con c6 kha ning tang
ceong cac hop chét thit cdp trong nudi cdy, cang tang nong dd peptone thi ham lwong
saponin clng ting theo va dat t6i wu 6 néng d6 200 mg/l peptone vdi ca ba loai
saponin (G-Rb1l, G-Rgl va MR2) déu dat t8i wu nhat sau 56 ngay nudi cdy (Bang 3).
Theo nghién ctru ctia Yu va cdng su (2000), khi nudi cdy ré nhan sam Panax ginseng C.
A. Meyer ciing cho thdy ngoai kha nang tang cuong ré phat trién, peptone con gitp gia
tang ham lwong cac saponin trong nhan sam ¢ nong do 300 mg/l. Tai nong do nay,
hiéu qua tich 1ty dat t6i da so vdi cac elicitor sinh hoc khac dwgc khao sat nhung kha
nang kich khang cua peptone thi thdp hon jasmonic acid ¢ noéng d6 5 mg/l. Ngoai ra,
khi so sanh hiéu qua cc nudi cdy md seo, huyén pht t& bao, nuoi cdy ré ctia cac loai
nhan sam thuwong mai hién c¢6 nhw Panax notoginseng, Panax ginseng C. A. Meyer va
Panax vietnamensis, nghién ctru cling ghi nhan réang viéc bs sung 2 g/ peptone vao cudi
giai doan nuoi cdy trong nudi cdy mot sd loai nhan sam giup gia tang tich lity cac ham
luong saponin 1én dang ké, dac biét ¢ nudi cdy t€ bao Panax ginseng (3,31 mg/g), o t&€
bao Panax vietnamensis (3,07 mg/g), t€ bao Panax notoginseng (2,35 mg/g) [2]. Diéu nay
chiing to peptone hoan toan cé kha ndng kich thich sinh téng hgp cac saponin trong
nhan sam, khong nhitng vay hiéu qua sinh trueong cling tang lén ro rét.

Tém lai, khac voi céc elicitor khac nhu methyl jasmonate, salicylic acid va dich
chiét nAm men thuong gay giam sinh khdi ré bat dinh [7][10][11][14], peptone lai gitip
tding manh kha nang phat trién ré tht cap tir nuoi cay ré bat dinh sim Ngoc Linh, va
dong thoi ciing lam tang ham lwgng saponin trong ré thtr cAp 1én dang ké trong tat ca
cac nghiém thirc va dat t6i vu & nghiém thitc bd sung 200 mg/1 peptone.

Bing 3. Anh hudng ctia ngudn carbon 1én sy phét trién ré thi cAp tir ré bat dinh sam Ngoc Linh

Peptone lu’olligot:,mi Kholililgqng G-oRgl G-oRbl N({RZ
(mg/1) (mg) (mg) (%00) (%00) (%0)
0 295,33 24,33¢ 0,10309¢ 0,18727¢ 0,09888¢
50 311,67° 24,00¢ 1,120054 0,75829¢ 0,14632¢
100 350,33b 34,33° 1,42903¢ 0,78012¢ 0,17976¢
150 435,33 41,00 1,5234° 1,14326° 0,1988%°
200 471,007 49,332 2,95840° 3,20143: 0,1843972

Ghi chu: *Cic chir cdi a, b, c... thé'hién sw khdc bigt c6 y nghia vdi p=0,05 trong phép thir Duncan.
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Hinh 3. Anh huong ctia peptone 1én sy phét trién ré thit cap tir ré bt dinh sam Ngoc Linh.

4. KET LUAN

Sau 56 ngay, kha nang hinh thanh va phat trién ré tht cdp tir nudi cdy ré bat
dinh sdm Ngoc Linh dwoc cai thién rd rang khi thay déi cac yéu td khoang dinh dudng,
ngudn carbon va peptone. Két qua thu duoc cho thdy rang moi truong ting sinh ré thi
cap t6t nhat la mai truong MSCB (c6 ti 16 NHsHPOxKNOs = 7,19:18,5 mM:mM) chira
30 g/l sucrose hodc 60 g/l D-glucose va bo sung thém 200 mg/l peptone. Viéc bd sung
200 mg/l peptone ngoai viéc thuc ddy kha nang phat trién peptone con déng vai tro
nhw mot elicitor gitp kich thich kha nang san sinh ra cac hgp chat saponin trong sinh
khdi ré thi cap.

LOI CAM ON

Nhoém tac gia xin cam on dé tai cAp Nha nudc: “Nghién cttu chuyén gen tao ré
toc sam Ngoc Linh (Panax vietnamensis Ha et Grushv.) lam vat liéu nudi cdy bioreactor”
da ho tro kinh phi cho chting t6i thurc hién nghién cttu nay.
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EFFECT OF MACRONUTRIENT MEDIUM, DIFFERENT CARBOHYDRATE
SOURCES, AND PEPTONE ON FORMATION AND DEVELOPMENT
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ABSTRACT

The proliferation of Panax vietnamensis secondary root in vitro plays critical roles
in the pharmaceutical industry because triterpenoid saponins from Panax
vietnamensis roots are purified to produce medicine for improving health and
treating many diseases. As results, formation and development of the secondary
roots could be maintained in MS or SH medium, but the best development was in
MS modified with the ratio of NHsH2PO+:KNO:s (7.19:18.5 mM:mM), supplemented
with 7 mg/l IBA and 0.5 mg/l BA. In three-carbohydrate sources, maltose was not
good for the development roots. Besides sucrose source in vitro cultures, 60 g/l D-
glucose were able to replace it. However, D-glucose concentrations and cost were
remarkably higher than sucrose sources, thus, 30 g/l sucrose is the most optimum
for the formation and development of the Panax vietnamensis secondary roots. In
addition, supplementing peptone in culture medium also increase significantly
root biomasses and saponin contents (including G-Rbl, G-Rgl, and MR2),

especially using 200 mg/1 peptone is the best for ginseng root culture.

Keywords: carbohydrate sources, macronutrient medium, Panax vietnamensis,

peptone, secondary root.
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