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ABSTRACT

Ngoc Linh ginseng (Panax vietnamensis Ha et Grushv.) is a precious ginseng
with high economical value, which is an endemic plant of Vietnam. In this
study, experiments on the effects of sucrose concentrations and various sizes
of erlenmeyer flasks and bioreactors were carried out to determine the
appropriate medium for the growth of cell suspension. The results of sucrose
concentration showed that the highest biomass obtained from the treatment
of MS medium (Murashige and Skoog, 1962) supplemented with 1.5 mg/L
NAA and 50 g/L sucrose (37.4 mg/mL of fresh weight and 3.6 mg/mL of dry
weight). In 3 L, 5 L and 10 L bioreactor, the growth of cell suspension
increased 2.1-2.3 times higher than the initial callus biomass after 4 weeks.
The culture in liquid medium of 500 mL erlenmeyer flasks on rotary shaker at
120 rpmshowed that the amount of cell suspension was increased and
reached to the highest yield (50.2 mg/mL of fresh weight and 3.2 mg/mL of
dry weight).

TOM TAT

Sdm Ngoc Linh (Panax vietnamensis Ha et Grushv.) la mot loai sam quy co
gid tri kinh 1é cao, 1a logi thuc vét ddc hitu ciia Viét Nam. Nghién cuu nay
khdo sdt anh huwéng ciia nong dé dwong sucrose bé sung va thé tich binh nudi
cdy trong hé théng nuéi cdy long ldc va bioreactor dé xdc dinh méi triong
thich hop cho s gia tang sinh khoi ciia té bao huyén phi. Két qua thi nghiém
cho thdy nong dé dwong cho tang truéng cia huyén phi té bao dat tot nhdt
trong moi truong MS (Murashlge and Skoog, 1962) c6 bé sung 1,5 mg/L NAA
va 50 g/L sucrose (khoz lwong twoi va leong khé lan heot la 37,4 mg/mL va
3,6 mg/mL). Nudi cay trong hé théng bioreactor 3 L, 5 L va 10 L thi huyen
phii té bdo ting truong 16t voi lwong sinh khoz thu dege gap 2,1 dén 2,3 lan
so voi lwong mau mé seo ban dau sau 4 tuan. Két qua chi ra khi dwoc nuoi
cdy trong binh tam gidc 500 mL & diéu kién Iong ldc véi toc dé 120 vong/phit,
leong té bao huyén phi tang sinh tir dich huyén phi té bao ban dau dat tét
nhat khi so sanh véi cac nghiém thire khdc (khoi heong twoi va leong khé thu
dwege lan lwot la 50,2 mg/mL va 3,2 mg/mL).

Trich dan: Tran Diéu Thai, Nguyén Vin Dy, P Pang Giap, Trinh Thi Huong va Tran Trong Tuén, 2019.
Anh hudng ctia ndng d6 duong, loai bioreactor va thé tich binh nuéi cy 1én sy sinh truong cia
huyén phu té bao sam Ngoc Linh (Panax vietnamensis Ha et Grushv.). Tap chi Khoa hoc Trudng
Pai hoc Can Tho. 55(S6 chuyén dé: Cong nghé Sinh hoc)(1): 203-208.
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1 GIOI THIEU

Sam Ngoc Linh (Panax vietnamensis Ha et
Grushv.) 1a mot loai sim quy, dac hiru cua Viét
Nam, duoc phat hién tai vung ntii Ngoc Linh thudc
2 tinh Kon Tum va Quang Nam. Sam Ngoc Linh tu
xua da duoc déng bao dan toc thiéu sb Xé-dang xem
nhu “than dugc” vi kha nang tri nhiéu bénh, kéo dai
tudi tho va ting cuong strc khoé (Thanh et al., 2007).
Céc nghién ciru vé thanh phan hoa hoc trong sim
Ngoc Linh cho thay day 1a mot trong nhimg loai sim
¢6 ham luong saponin khung dammaran cao nhét
(khoang 12-15%) va lugng saponin nhiéu nhét so
v6i cac loai khac cua chi Panax. Nhimg dic diém
nhu vay nén sam Ngoc Linh da tr¢ thanh mot trong
nhitng loai sdm quy, khong chi cia Viét Nam ma
con trén thé giéi (Nguyén Thuong Dong va ctv.,
2007).

Sy sinh trueong cham, kéo dai, cung vai viée khai
thac qua mure, sam Ngoc Linh da dugc ghi vao Sach
do Viét Nam (1994) v6i mic phan loai bao dng co
nguy co tuy€t chung. Vi vy, viéc bao ton nguodn gen
quy bang cac bién phap nhén gidng truyén thong va
hién dai 1a rat can thiét. Tuy nhién, v6i nhu cau su
dung hién nay, bién phap nhan gidng truyen thong
dudng nhu khong hiéu qua, vi phai mt tir 7 dén 10
nam thi méi co thé thu hoach dugc cu sam chét
lwong. Ung dung phuong phap nudi cdy té bao thyuc
vat dd va dang dwoc nghién ciru nham tai sinh cac
tham rimg sam Ngoc Linh, ciing nhu tao ngudn
nguyén liéu c6 hoat tinh sinh hoc cao, phuc vu cho
céc nganh cong nghiép duoc pham, my pham.

Céc nghién ciru vé nudi cdy té bao trén sam Ngoc
Linh hién nay chu yéu tap trung vao ré bat dinh, ré
to, phoi vo tinh va huyén phu té bao. Mdi hudng ¢
céc uu diém va nhuoc diém riéng. Hién nay, & Viét
Nam va trén thé gioi, cac nghién ctru ve nudi cay
huyén phu te bao sam Ngoc Linh con rat it, chu yéu
1a khao sat vé ngudn mo seo khai tao huyén phu va
duong cong ting truéng té bao. Nghién ctru ndy
déanh gi4 vai tro cia ndng do duong, moi trudng nudi
céy va loai binh nuéi cay anh huong 1én sy cam ting
tao huyén phu té bao tir mo seo duoc khao sat.

2 VAT LIEU VA PHUONG PHAP

MO0 seo sam Ngoc Linh khéi tao tir 16p mong cac
manh 14 nudi cdy in vitro trong mdi truong MS
(Murashige va Skoog, 1962) c¢6 bd sung 1,0 mg/L
2,4-D, 0,2 mg/L TDZ, 30 g/L sucrose va 8 g/L agar,
dugc st dung lam vat liéu cho cac thi nghiém trong
nghién ctru nay.

Céc thi nghiém khéao st sy ting truéng huyén
phti té bao sam Ngoc Linh déu sir dung moi trudng
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MS ¢6 bd sung 1,5 mg/L NAA va két qua dugc thu
nhén vao ngay nudi cay thtr 24 (Tuan et al., 2017).

Diéu kién phong nudi cdy chiéu sang 12
gid/ngay véi cuong d6 45 pmol m?s!, nhigt d6 24
+2°C, d6 am 55 — 60%.

2.1 B0 tri thi nghiém

2.1.1 Khdo sat anh hwong cua péng do duong
sucrose lén sy tang trueong cua huyén phu te bao
sam Ngoc Linh

Str dung 2 g m seo duge nudi ciy trong erlen
500 ml c6 chira 100 mL moéi truong MS c6 bd sung
1,5 mg/L NAA va sucrose ¢ cac nong do khac nhau
(0, 30, 50, 70, 90 g/L) & diéu kién long lic véi toe
d6 120 vong/phut. Thi nghiém dugc bb tri hoan toan
ngau nhién, mot yéu td, 3 nghiém thirc, mdi nghiém
thirc duoc 1ap lai 3 lan (3 binh erlen/ lan lap lai).
Khéi lwong twoi (mg/mL) va khdi luong kho
(mg/mL) dugc thu nhan vao ngay nudi ciy thir 24.

2.1.2 Khao sat kha nang tang truong cia
huyén phu té bao sam Ngoc Linh trong bioreactor
Vi thé tich khac nhau tir mau mé seo

Khéi lugng mo se¢o st dung ban dau 1an luot 12
18, 30 va 60 g dugc nudi céy trong 1,8; 3,0 va 6,0 L
mdi truong nudi cdy, tuong g véi cac bioreactor
3L,5Lval0L (Duran, Bic). Thi nghiém dugc b
tri hoan toan ngau nhién, mot yeu t6, 3 nghiém thic,
mbi nghiém thirc dugce lap lai 3 lan.

Thi nghiém sir dung méi trudng MS c6 bd sung
1,5 mg/L NAA va sucrose & ndng do t6t nhét theo
thi nghiém khao sat trén va nudi trong bioreactor cé
suc khi. Sau 24 ngay nuéi cdy, thu nhan chi tiéu khbi
luong tuoi (g).

2.1.3 Khdo sdt kha nang ting sinh huyén phi
té bao tir huyén phii té bao sam Ngoc Linh trong
binh nuéi cdy voi thé tich khdc nhau

Huyén phu té bao dugc ting sinh tir dich huyén
phu t& bao da dugc khoi tao tir mo seo voi ty 16 thé
tich mau va thé tich méi trudng duogc trinh bay &
Bang 1. Thi nghiém st dung méi trudng MS c6 bd
sung 1,5 mg/L NAA va sucrose & nong do tot nhat
theo thi nghiém khao sat trén trong cac binh nudi cy
c6 thé tich khac nhau (Bang 1) véi toc do may lac
120 vong/phut. Khéi lugng twoi (mg/mL) va khoi
lugng kho (mg/mL) duge thu nhan sau mdi 3 ngay
nudi ciy trong 30 ngay.

Thi nghiém duoc bd tri hoan toan ngau nhién,
mot yéu td, gém 3 nghiém thtrc, nghiém thic duoc
1ap lai 3 1an (3 binh erlen/mot lan 1ap lai).
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Bang 1: Cac thé tich nudi cAy huyén phu té bao sim Ngoc Linh twong ng véi cac thé tich binh nudi ciy

khac nhau
Thé tich binh Thé tich miu huyén Thé tich méi treong  Tong thé tich nudi cdy
nudi cdy (mL) phu té bao (mL) méi (mL) (mL)
250 37,5 50 87,5
500 75,0 100 175,0
1000 150,0 200 350,0

2.2 Phin tich két qua

Céc s6 lidu thu nhan dugc phan tich théng ké
One-way ANOVA theo phuong phap LSD véi p <
0,05 sir dung phan mém Statgraphics Centurion XV.

3 KET QUA VA THAO LUAN

3.1 Anh huéng cia n(‘“mg,dij sucrose lén sw
tang truéng cia huyéen phu te bao sim Ngoc
Linh

Két qua thu duoc & Bang 2 cho thdy, ndng do
sucrose khac nhau co sy anh huéng dén sy ting
truong cua huyén phu t& bao sim Ngoc Linh. Ngay
nudi cdy thir 24 thi lugng sinh khéi thu dugc ting
dan theo tang ndng do sucrose tir 10 — 50 mg/L, sau
d6 giam dan khi tang ham lugng sucrose 1én 70 va
90 g/L (Hinh 1). Khi lugng twoi va khéi lugng kho
t6t nhat 1an luot dat 37,4 mg/mL va 3,6 mg/mL &
ndng do sucrose bd sung 1a 50 mg/L. Cac nghién ciru
trén r& bt dinh saim Ngoc Linh (Ket et al., 2012),

sam Triéu Tién (Nguyén Trung Thanh va Pack Kee
Yoeup, 2008) & diéu kién nudi cdy long, sucrose bd
sung & ndng d¢ 50 g/L dugc ghi nhan 1a phi hop
nhét cho qua trinh tang sinh r&. Két qua nay phu hop
véi nghién ctru cua Yu et al. (2003) khi nghién ciru
trén doi tugng ré toc sam Ngoc Linh.

Bang 2: Anh hudng cia sucrose Ién sy gia ting
sinh khoi huyen phu té bao sim Ngoc

Linh ngay thir 24

Nong do Khéilwong  Khdi lwong
sucrose (g/L)  twoi (mg/mL) khé (mg/mL)
10 30,8° 2,8

30 32,5¢ 2,6b°

50 37,4* 3,62

70 35,20 3,0

90 30,4° 2,2°¢

Cdc chit cdi a, b, c... trong cung mot cot thé hién su

khdc biét ciia cdc két qud voi mire ¥ nghia p < 0,05 trong
phép thir LS

Hinh 1: Anh hwong ciia sucrose & cac nong do 10, 30, 50, 70 va 90 g/L 1én ting sinh huyén phi té bao
sdm Ngoc Linh tir m4u mé seo ban diu sau 24 ngay nudi ciy
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Ngoai ra, ndng d6 bd sung sucrose 50 g/L da
duoc chiing minh 1a c¢6 hiéu qua khong chi trong
viéc tang sinh té bao, ma con trong tich luy cac hop
chat thtr cp khi nudi cay huyén phu té bao & mot sd
loai thuc vat khac. Bui Vin Lé va Nguyén Ngoc
Hdng (2006) khi nudi ciy huyén phu té bao cdy dira
can (Cantharanthus roseus) ghi nhan réng khi bd
sung 60 g/L sucrose vao mdi truong nudi céy, hiéu
qua tang sinh va tong hop alkaloid dat t6t nhat.
Trong nudi cay huyén phu cay kiwi (Actinidia
deliciosa), két qua cho thiy t& bao huyén phu ting
sinh t6t nhét khi c6 mat 60 g/L sucrose (Duong Tan
Nhut va ctv., 2012).

O mot s6 loai khéc, sucrose bd sung vao moi
truong nuodi cay ¢ nong do 30 g/L lai c6 tac dung
hiéu qua hon trong viéc ting trudng té bao, nhu

Tap 55, 86 chuyén dé: Céng nghé Sinh hoc (2019)(1): 203-208

nghién ctru cia Pham Thi My Tram va Lé Thi Thuy
Tién (2012) khi nudi cdy huyén phu té bao cay dau
tay (Fragaria ananassa), L€ Thi Thuy Tién va ctv.
(2006) khi nudi cdy huyén phu té bao cay thong do
(Taxus wallichiana Zucc).

3.2 Khai ning ting truwéng ciia huyén phi té
bao sim Ngoc Linh trong bioreactor 3 L,
SLval0L

Huyén phu té bao sau tudn dau tién nudi ciy da
¢6 déu hiéu ting trudng tot. Sau d6, huyén phu té
béo tré nén min dan véi su tch rdi cie nhom té bao,
té bao phan chia manh dan dén dich nuéi ciy tro nén
duc hon va c6 rat nhidu cum té bao dinh trén thanh
bioreactor. Ngoai ra, m6 seo thu dugc sau 24 ngay
nudi cdy da c6 dau hiéu hinh thanh phoi soma, mot
s6 mo seo con tai sinh chdi trong méi truong 1ong.

Bing 3: Anh hwéng ciia sucrose 1én sur gia ting sinh khdi huyén phi té bao sim Ngoc Linh ngay thir 24

Bioreactor M&bi trwong (lit) Khoi lrgng mé seo ban diu (g)  Sinh khbi cudi (g)
Bioreactor 3 lit 1,8 18 41,75
Bioreactor 5 lit 3,0 30 62,92
Bioreactor 10 lit 6,0 60 121,89

Hinh 2: Thu nhan sinh khéi huyén phi té bao
sam Ngoc Linh nudi ciy trong bioreactor 5 L
sau 24 ngay nudi cAy (d4u gach ngang chi lwgng
mé seo ban dau)

Két qua & Bang 3 cho thiy v6i lugng mo seo ban
dau 1a 18,0 g thi sau 24 ngay nudi ciy, lwong sinh
khdi thu dugc trong bioreactor 3 L 1a 41,75 g (ting
khoang 2,3 14n so v6i ban dau). Luong md seo ban

déu 14 30,0 g thi sinh khéi thu duoc trong bioreactor
5L 12 62,92 g (tang 2,1 14n so v6i ban dau) (Hinh
2). Bioreactor 10 L thi lugng sinh khéi thu duoc 1a
121,89 g (tang khoang 2,0 1an so véi ban dau).

Két qua thir nghiém ban dau trén hé thdng
bioreactor di m& ra mot trién vong san xuét sinh
khéi sam Ngoc Linh & quy mé 16n 1én dén hang
nghin lit. Sinh khéi té bao sim Ngoc Linh thu dugc
con co thé dugc st dung dé tach chiét hoat chét
saponin, hodc dugc st dung lam nguén nguyén li¢u
cho céc qua trinh biét hoa nhim gia ting ham lugng
saponin.

3.3 Kha niing ting sinh huyén phu té bao tir
huyén phu té bao sim Ngoc Linh trong binh
nudi ciy 250 mL, 500 mL va 1.000 mL

Két qua thu nhan sau 30 ngdy nudi ciy da xac
dinh dwoc duong cong sinh truong té bao huyén phi
khoi tao tir huyén phu té bao di vao pha cin bing
som hon (ngay thir 18) so v6i huyén phi té bao dugc
khoi tao tir md seo. Nghiém thirc binh nudi cay 250
mL thi khéi lwong khé thu duoc dat 1,2 mg/mL, thdp
hon hin so véi khdi luong kho huyén phu té bao
duoc khoi tao tir mo seo (dat 2,4 mg/mL) (Bang 4).

Thé tich binh nuéi cdy khac nhau ciing c6 anh
huong dén sy ting trudng ciia huyén phu té bao.
Trong d6, huyén phu té bao nuodi cy trong binh 500
mL c6 su tang trudng t6t hon han so vi 2 loai binh
nuoi cdy con lai. Két qua nay co thé 14 do khi nuéi
cdy & cing mot diéu kién lic, cic binh c6 thé tich
khéc nhau sé& tao ra céac tac dong khac nhau. Binh c6
thé tich cang nho s tao ra tic dong lic cang manh
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1én té bao va ngugc lai. Binh 250 mL s€ tao ra tac
ddng lic manh nhat 1én t& bao, binh 1.000 mL s& tao
tac dong lic nhe nhit. Tac dong manh khi nudi ciy
trong binh 250 mL c6 thé lam ma té bao bi toén
thwong, dan dén trc ché sy phan chia té bao. Binh
16n 1.000 mL lai khong tao du oxy hoa tan cung cép
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cho céac hoat dong bién dudng cua té bao. Nhu vy,
tuy diéu kién tdc d6 lac khac nhau ma lra chon binh
nudi cdy thich hop. Binh 500 mL dugc xem la thich
hop nhét trong viéc tang sinh huyén phu té bao tir
huyén phu té bao (Hinh 3).

Bang 4: Anh huéng cﬁa'thé tich binh nudi cay 1én sy gia tang sinh kh(“')'i ciia huyén phu té bao ting sinh
tir huyén phu té bao sim Ngoc Linh é ngay nuéi cay thir 18 dén 28

Ngay nudi cdy

Thé tich (mL) 18 1 25 28

250 23,9° 25,0 25,6¢ 23,10

Khdi lugng tuoi (mg/L) 500 45,6° 50,22 51,8° 42,6°
1.000 18,1¢ 18,5° 34,6° 38,9°

250 1,2° 1,2° 1,4 1,3¢

Khdi lugng kho (mg/L) 500 3,0° 3,2% 2,77 2,5%
1.000 1,1° 1,0° 1,8% 2,0

Cdc chit cdi a, b, c... trong ciing mét cit thé hién s khdc biét ciia cdc két qua véi mike Y nghia p < 0,05 trong phép thir

LSD

Hinh 3: Huyén phu té bao sim Ngoc Linh ting sinh tir huyén phu té bao nudi ciy trong cac binh cé
thé tich khac nhau (1.000, 500 va 250 mL)

4 KET LUAN

Huyén phu té bao dat tot nhat khi dwoc nudi ciy
trong mdi truong MS (Murashige and Skoog, 1962)
¢6 b6 sung 1,5 mg/L NAA va 50 g/L sucrose (khdi
luong twoi va kho lan luot 1a 37,4 mg/mL va 3,6
mg/mL). Khi nudi cdy trong hé théng bioreactor 3 L
thi huyén phui t& bao hinh thanh va ting truong tot,
luong sinh khéi thu duge gip 2,3 1an so véi luong
mau mo seo ban dau sau 4 tudn. Té bao huyén phu

dugc nudi cdy trong binh tam giac 500 mL & diéu
kién long lic v6i toe d 120 vong/phit thi sinh khoi
té bao huyén phu ting trudng tot nhat (khéi lwong
tuoi va kho thu dugc lan luot 14 50,2 mg/mL va 3,2
mg/mL).
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