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ANH HUONG DIEU KIEN NUOI CAY DEN SUNHAN NHANH
SINH KHOI RE TOC SAM NGOC LINH TREN HE THONG PLANTIMA®
Ha Thi Loan', Duong Hoa X6'

TOM TAT

Sam Ngoc Linh (Panax viethamensis Ha and Grushv) 1a loai thuc vat quy hiém cta Viét Nam, mét trong 4 loai
sdm quy trén thé gi¢i. Hién nay, c6 rdt nhiéu nghién ctiu ting dung trén sm, trong d6 tao ré toc sim la huéng di méi
c6 tinh chét thuong mai cao. Viéc tao ré toc sim Ngoc Linh & diéu kién in vifro chiia nhiéu hoat chit saponin nhom
protopanaxadiol (PPD), protopanaxatriol (PPT), ocotillol (OCT) da thuc hién thanh cong tai Trung tim Cong nghé
Sinh hoc Thanh phé H6 Chi Minh. Bén canh d6, st dung hé thong ngap chim tam thoi plantima © nudi cdy moé thuc
vit cho hé s6 nhan cao. Chinh vi vdy, viéc Ging dung hé théng nay vao viéc nudi cily 1é téc dugc thyc hién, nham khio
sat cac diéu kién anh hudng dén sy nhan nhanh sinh khéi ré toc sam Ngoc Linh d€ thu dugc nhiéu hoat chit saponin.
Két qua cho théy nuoi cdy ré téc sam Ngoc Linh trén plantima trong 2 thang, mét do nudi cily ban dau 3 g cho hé s6
nhan la 13,2 14n, khodng cdch bom 14 5 git/lan va tan sut bom 3 phut/lan cho hé s6 cao nhén 1a 13,5; 13,1 1an. Sinh
khoi ré toc nudi cdy trén hé thong ngép chim tam thoi c6 hé s6 nhan cao, ing dung d€ san xuét thuong mai saponin.

T khéa: SAm Ngoc Linh, sinh khéi, ré téc, saponin, plantima®

I DAT VAN BE

Nhan sinh khéi trén moi trudng thach gép nhiéu
kh¢ khan nhu: Thé tich nudi cdy nho, toan by mau
khong ti€p xuc hét véi méi trudng, kha nang nhan
mau cham. Vi vay, Tisserat va Vandercook (1985)
bdo cdo su sinh trudng ctia phoi cay ca-rot va cdy
cha la (Phoenix dactylifera) nudi trong hé théng
ngap chim tam thsi APCS, thoi gian ngdp chim la
5 - 10 phut sau mdi 2 gis. So sdnh véi nhiing cay

nudi cdy trén moi trudng ran, su sinh trudng gap
1,9 1an trong trutng hop cy ca-rot, va 4 1an doi véi
cay cha la trong hé théng nudi ciy ngip chim tam
thoi, thém vao d6 chit lugng cing nhu s6 lugng
cta phoi soma va ciy con ca-rot dugc nang lén.
Alvard (1993) di bao cdo: Choi chudi trong moi
truong nuoi cdy long don gian hay trén gia thé bang
cellulose c6 su nhan chéi binh thudng hay khong c6
gi khic biét. Céc choi trén mdi trudng ban ran co6

! Trung tim Cong nghé Sinh hoc thanh phé H6 Chi Minh
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su ngdp mot phan va trong moi trudng long cd suc
khi c6 hé s6 nhan chéi tu 2,2 - 3,1. Dic biét hé s6
nhén choi cao nhét (>5) thu dugc trén mau nuoi cdy
trong di€u kién nudi cdy ngap chim tam thdi. Theo
nhom tac gia, két qua trén thu dugc khi sti dung hé
thong RITA Vi thoi gian ngép la 20 phut ct moi 2
gio. Tuong ty nhu véy, Escalona (1998) da st dung
hé thdng trén d€ nudi cdy dinh sinh trudng ciy Dua
Ananas comosus, két qué cling cho thiy hé s6 nhin
da duoc gia tang khodng 300% so v6i nudi cdy long
va 400% so v6i nuoi cdy trén moi truong ran. Co gn
5.000 cay Dta thu dugc tu mot hé thong. Trén doéi
tugng cay mia Saccharum spp. Lorenzo (1998) da
chling minh rang hé¢ théng nuoi ciy ngip chim dang
binh d6i da ddy hé s6 nhéan (23,9 chdi trong 30 ngay)
gdp 6 1an so véi quy trinh thong thuong (3,96 choi
trong 30 ngay; Jimenez, 1995). Trong d6, Trung tdm
Cong nghé Sinh hoc TP. H6 Chi Minh da ting dung
hé thong ngép chim tam thdi trong nhan nhanh lan
Ho6 diép, Mokara, Renantherra. Két qua trén lan HO
diép: Tan sudt ngdp chim 5 phut trong chu ky 2 gio,
nhin nhanh PLBs trén théng nudi ciy ngip chim
tam thdi gdp 2,77 lan so v6i nhan trén moi trudng
thach va gap 1,2 1an so v6i nudi cdy 1ong lac, tdn suét
ngdp 3 phut trong chu ky 6 gio hé thong nay cho ti
1é nhan choi gdp 3,7 ldn so v6i nudi cdy trén moi
trudng thach, trong giai doan phat trién ciy con, st
dung 30 chdi nudi trong binh Plantima® cé thé tich
moi trudng 250 ml va tan sudt ngdp la 3 phat trong
chu ky 6 gi6 cho thdy thoi gian tao cay con dé€ cé thé
dua ra vuon uom trén hé thong nay 1a 8 tuan so véi
10 tuln trén mai trudng thach. Ngoai ra, ti 1é s6ng
ctia cdy con tii hé thong TIS sau 1 thang & giai doan
vuon uom la 95%, trong khi ti 1 song ctia cac cay
trén moi truong thach la 79%), tinh tat ca cdc giai
doan tit nhén PLB dén ra cay con trén h¢ thong ngap
chim tam thdi cho hé s6 nhéan giéng gip 10,3 14n so
v6inudi cdy trén moi truong thach, tao cay con sém
hon 2 tuan va ti 1é séng cao hon (Cung Hoang Phi
Phuogng va ctv., 2007). Theo Nguyén Phic Trudng
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(2010) s6 lugng chéi kiéng 14 Lan Y My tao ra trong
hé thong TIS cao hon xdp xi 4 14n so véi trén moi
truong thach, chéi ting trudng manh va khoe hon
trén moi trudng thach.

Vi vay, dua vao cac két qua thi nghiém, ing dung
hé théng ngap chim d€ nudi cdy ré toc sdm Ngoc
Linh dugc thyc hién, nhdm tao dugc sinh khéi 16n
tu cac dong ré téc chuyén gen thanh cong véi khoi
lugng ré rét it. Ré téc chuyén gen dugc tao ra tui viéc
lay nhiém Agrobacterium rhizogenes chiing (15834)
trén cay saim Ngoc Linh (Panax Vietnamensis Ha et
Grushv.) in vitro, cdc ré toc nay da dugce chon loc va
danh gid hoat chat saponin (Ha Thi Loan, 2009).

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciiu
2.1.1. Nguén mau in vitro
Nguoén mau in vitro thi nghiém 1& ré toc
chuyén gene sim Ngoc Linh thdéng qua vi khudn

Agrobacterium rhizogenes. Ré toc nay da dugc tao ra
tai Trung tam Cong nghé Sinh hoc TP. H6 Chi Minh.
2.1.2. Méi trudng nuéi cdy in vitro

Moéi truong nudi cdy la moi truong co ban thudng
st dung trong cac nghién ctiu cay sim trén thé gisi.
Moi trudng SH (Schenk va Hildebrandt, 1972) ¢6 bé
sung 60 g/l sucrose, dic biét khong st dung agar va
cdc chit di€u hoa sinh truéng, moi truong thuong
dugc diéu chinh pH ti 5,7 dén 5,8.
2.1.3. Thiét bi nuéi cdy

Trong nghién ctu nay, nhém st dung hé
thong ngdp chim tam thoi Plantima® (Temporary
immersion system- TIS) nu6i cdy ré toc sam Ngoc
Linh. M¢t hé thong ngap chim tam thoi chtia 40 hop
plantima do céng ty A-Tech Bioscientific cua Dai
Loan cung cdp, mdi hop Plantima chita khoang 250
ml moi truong SH.
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2.1.4. Piéu kién nuéi cdy

Phong nudi ré toc sim Ngoc Linh ¢ hé thdng TTS
ngép chim tam thoi hoat dong. Nhiét d§ cta phong
14 25 + 2°C, khong cin chiéu siang, dd &m trung binh
t 75 - 80%.

2.2. Phuong phap nghién ctu

2.2.1. Khdo sdt mdt do ban ddu cia ré téc sdm Ngoc
Linh trong nuéi cdy ngdp chim tam thoi

Ré toc sam Ngoc Linh dugc tao ra bdi Ha Thi
Loan (2014), thi nghiém dugc b6 tri ngau nhién, 3
lan lap lai. Méi hop plantima chita 1g;3¢g,5g 7 g
mau ré toc. Cac hop plantima gan vao hé théng bom
diéu khién, cai dit khoang cach bom 1a 5 gio/lan,
mdi 14n bom 3 phut.
2.2.2. Khdo sdt tdn sudt bom ciia hé thong TIS trong
nuéi cdy ré téc sim Ngoc Linh

Ré toc sam Ngoc Linh dugc 14y trong luong tuoi
la 3 g cho vao moi hop plantima®, gin vao hé thong
diéu chinh tan suit bom la 4; 5; 6 gid/lan, moi lan
bom ngap 3 phat. Céc thi nghiém dugc bé tri ngau
nhién, 13p lai 3 lan.
2.2.3. Khdo sdt luu lugng bom ciia hé thong TIS
trong nudi cdy ré toc sam Ngoc Linh

Moéi hop plantima chiia 3 g mau ré toc, gin vao hé
théng bom diéu chinh luu lugng bom la 2; 3; 4 phat/
1an, méi nghiém thiic c6 khodng cach bom 5 gio/lan.
Cac thi nghiém dugc b6 tri ngdu nhién, 13p lai 3 1an.
2.2.4. Chi tiéu theo déi

Céc thi nghiém déu ldy trong lugng tuoi ctia ré
toc sam Ngoc Linh sau khi nudi céy 2 thang trén hé
théng ngap chim tam thai.
2.2.5. Xt ly so liéu

SG liéu dugce xt ly bang phan mém Microsoft
Excel va phdn mém théng ké SPSS 16.0.
2.3. Thoi gian va dia diém nghién ciu

Nghién ctiu dugc thuc hién tii thang 10/2015 -
2/2017 tai khu nuoi cdy mo ctua Trung tam Cong
nghé Sinh hoc Thanh phé H6 Chi Minh.

111 KET QUA VA THAO LUAN

3.1. Khédo sat mét do nudi cdy ré téc sim Ngoc
Linh trén hé théng TIS

Hé théng nudi cdy ngdp chim tam théi thudng
sti dung trong vi nhan giéng cho hé s6 nhan cao
hon. Trong d6, mat d6 mau ban dau cho vao nuéi
cdy anh hudng rat nhiéu dén khoi lugng, hé s6 nhan

ctia mau (Etienne, 2002). Theo bang 1, s lugng gam
mau ré toc ban dau khic nhau cho khéi lugng ré téc
sau 2 thang khac nhau, hé s6 nhin nhau. Vi mét
d) ban dau ctia ré toc 3 va 5 g cho khdi lugng ré cao
nhat sau khi nuoéi hai thang. Méc dt, mét do 7 g ban
d4u nhiéu hon nhung két qua nuoi céy lai thap hon,
két qua cho thiy mat d§ nudi cdy ban ddu cang cao
chua chic cho khéi lugng sau 2 thdng cang cao. Tuy
nhién, gitta mat d6 3 g va 5 g ban dau lai cho hé s6
nhan rit khac biét nhau vé mat thong ké hoc, 6 3
g cho hé s6 nhan la 13,289 14n cao hon. Trong khi
d6, nuoi céy ré toc nhan sim Han Quéc trong binh
bioreactor 20-Lit c6 hé s6 nhan 13 11,67 1an sau hai
thang nuoi céy (Choi, 2000).

Bang 1. Anh hudng ctia mat 46 nuoi cdy dén
hé s6 nhan ré téc saim Ngoc Linh

Cbandin®  sanzthine | Hésdnhan
lg 7,1800 ¢ 7,1800 b
3g 39,567 a 13,289 a
5g 36,9150 a 7,3830 b
7g 23,1167 b 3,2216 ¢
CV(%) 22,1 17,67

Ghi chii: Nhitng chit cdi khdc nhau (a,b,c) trong cdc
cot biéu dién su khdc biét cé ¥ nghia véi a=0,05 trong
Duncan’s test.

3.2. Khao sat tan suit bom cua hé thong TIS trong
nudi ciy ré téc sim Ngoc Linh

Theo Alvard (1993), t4n suit bom cta hé théng
TIS anh hudng nhiéu dén kha ning nhan giéng ctia
cay chudi, néu khoang cdch bom ngin c6 thé lam
mau bi hoa nau hodc thuy tinh thé, con khoang cich
bom dai lam mau it tiép xtc v6i moi trudng lam mau
chét hodc cham phat trién. Vi vay, khodng cich gitia
hai 1an bom ciing anh hudng dén sinh khéi ré toc
sadm Ngoc Linh. K& qua thi nghi¢m nhu bang 2.

Bang 2. Tan suat bom anh hudng
dén nuoi cdy ré téc sim Ngoc Linh

Khoang cach Khoi lugng A
. f Hé s6 nhin
thoi gian bom sau 2 thang ;
4h 12,3200 b 4,1067 b
5h 40,4930 a 13,4977 a
6h 39,458 a 13,1527 a
CV(%) 10,2 9,8

Ghi chii: Nhiing chii cdi khdc nhau (a,b) trong cdc
cdt biéu dién sy khdc biét cd y nghia véi a=0,05 trong
LSD 0.05.
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Sau 2 thdng nuoi cdy, khdi lugng ré téc sim Ngoc
Linh vé6i khoang cach bom 5 gi¢ va 6 gis 1a khac biét
vé mdt thong ké hoc so véi 4 gid bom. Tuy nhién,
khoi lugng sinh khéi & nghiém thtic 5 gi¢ c6 khéi
lugng cao hon (40.4930 > 39.458). Bén canh d¢, hé
s0 nhan & nghiém thdc 5 gio va 6 gio khong khac
biét vé mit thong ké hoc nhung nghiém thic 5 gis
van cho hé s§ nhan cao hon.

3.3. Khao sat luu lugng bom caa hé théng TIS
trong nudi cdy ré téc sim Ngoc Linh

Két qua bang 3 chiing to rang, thoi gian méi lan
bom cling anh hudng dén sinh khéi ré, hé s6 nhan
mau. Thoi gian ngdp thép ciing 14 mau tié€p xtic moi
trudng rét it, khong cung cdp du dinh dudng dé ré
phat trién, ngugc lai thoi gian tiép xic nhiéu qua,
mau ngip nhiéu trong dinh dudng ciing lam sinh
khéi ting trudng cham. O day, nghiém thiic ngap
3 phut cho khoi lugng ré sau hai thing cao nhit,
vugt trdi so voi theoi gian bom 2 phut, 4 phut. Dong
thoi, hé s6 nhan cling khac biét rit ¢ y nghia vé mit
thong ké hoc (13,12 14n).

Bang 3. Luu lugng bom anh hudng
dén nuoi cdy ré téc sim Ngoc Linh

Khoang cach  Khéi lugng sau Hé s6 nhan
thoi gian bom 2 thiang :
2p 23,2900 b 7,7633 b
3p 44,6833 a 14,8944 a
4p 18,3333 b 6,1111b
CV(%) 13,3 13,34

Ghi chii: Nhitng chit cdi khdc nhau (a,b) trong cdc cot
biéu dién sy khdc biét co y nghia vdi a=0,05 trong LSD 0.05.

Hinh 2. Ré t6c sdm Ngoc Linh nhan trén hé thong ngap chim tam thoi

IV. KET LUAN VA KIEN NGHI

4.1 Két luan

Dé tai da thiét 1ap dugc diéu kién t6i vu d€ nhan
ré téc sam Ngoc Linh trén h¢ thong ngép chim tam
thoi (TIS). Mat d6 nudi cdy t6i uu 1a 3 gam trén mot
hop plantima, tdn sudt bom la 5 gio/lan, thoi gian
ngap mau ré 1a 3 phut. Véi diéu kién nay, hé s6 nhan
cua sinh khéi ré téc sim Ngoc Linh sau 2 thang cao
nhit1a 13 1an.

Qua cac thi nghiém nay, khéi lugng miu ré
cho vao mot hop TIS nuodi cdy rét it, (khoang 3 g),
nhung sau 2 thang dat trén 40 g/ h{p plantima®. Vi
khdi lugng mau dat dugc nay, mot hé thong TIS van
hanh bao gom 40 h{p phantima®, sau 2 thang thi hé
thong cho ra ti 1.200 - 1.400 g, ngudn vat liéu nay
rat 16n d€ cung cép cho san xudt sinh khoi ré toc
sam Ngoc Linh.

4.2. Kién nghi

Dé tai nén khao sat thém cdc diéu kién ham
lugng oxy cung cdp cho méau, d¢ khuéch tan khong
khi trong hop plantima, cudong dé anh sing ciing
nhu thanh phin moéi trudng nudi cdy... d€ dat sinh
khoi ré téc sam Ngoc Linh nhiéu nhat.

Ngoai ra, sinh khdi trén hé thong TIS nén sG

dung lam nguén nguyén liéu nuoi cdy cho hé thong
bioreactor thé tich 16n (20L, 50L, 100L) dé thu dudc
sinh khéi nhiéu hon.

%
o
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A. H¢ théng TIS nudi cdy sinh khdi vé téc. B. Sinh khdi vé téc trong mot hop Plantima sau 2 thdng nudi cdy.
C. Khéi lugng sam Ngoc Linh nuéi cdy

LOI CAM ON

Nhoém tdc gia xin chén thanh cdm on cdc dong
nghiép lam viéc tai phong Thuc nghiém Cay trong,
Trung tim Cong nghé Sinh hoc thanh phd H6 Chi
Minh da tao moi diéu kién d€ thuc hién nghién ctu
nay. Xin gti loi tri an dén Hoi dong Khoa hoc ctia
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Trung tdm Coéng nghé Sinh hoc thanh ph6 H6 Chi
Minh d4 ¢6 nhiing gop v, dinh huéng dé€ nghién ctiu
nay dugc thuc hién chinh xac nhit. Péng thei, cling
xin cam on sy gidp d& chan thanh va rit nhiét tinh
ctia cdc ban sinh vién tiing tham gia trong nghién
ctu d€ hoan thanh t6t dé tai nay.
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Effect of cultural conditions on propagating hairy root biomass
of Ngoc Linh ginseng in the Plantima’ system
Ha Thi Loan, Duong Hoa Xo
Abstract

Ngoc Linh Ginseng (Panax vietnamensis Ha and Grushv) is a rare and precious plant of Viet Nam, one of the four
precious ginseng types in the world. Currently, there are many applicable studies on ginseng, among them study
on creating hairy root is a new approach for highly commercial production. Creating hairy root from Ngoc Linh
ginseng in vitro which contains many saponin groups such as protopanaxadiol (PPD), protopanaxatriol (PPT),
ocotillol (OCT) have been successfully implemented at the Biotechnology Center of Ho Chi Minh City. Besides,
using Platima’ temporary immersion system for culturing plant tissue can give high multiplication coefficient.
Therefore, the application of this system to culture hairy root was carried out to investigate the conditions which
affected biomass rapid multiplication of Ngoc Linh Ginseng hairy root for obtaining more saponins. The results
showed that the multiplication coefficient of Ngoc Linh ginseng roots was recorded at 13.2 times after 2 months
of culturing on Plantima with the initial cultural density of 3 grams; The high multiplication coefficient reached
13.5; 13.1 times when timing interval of pumping was 5 hours/times with pumping frequency of 3 minutes/times.
Hairy root biomass which cultured on Temporary immersion system has a high multiplier, application for producing
commercial saponin.

Key words: Ngoc Linh ginseng, biomass, hairy roots, sapoinin, plantima®
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