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Nhén nhanh ré bat dinh Nhan sim Panax ginseng C.A. Meyer:

anh huong cua mot s6 nhan t6 ly hoa 1€n su tang truong
sinh khoi va san pham trao doi chat ginsenosides
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Tém tit. RE bat dinh Nhan sam duoc nudi cay trén mdi truong co ban MS, két qua thu dugc 2-4D
1a thich hgp cho su hinh thanh va phat trién cia mo seo, con IBA 12 thich hop cho sy hinh thanh va
tang truong cla ré bat dinh. S6 ré bt dinh duoc hinh thanh trén méi trudng duge bd sung IBA
nhiéu hon rat nhiéu so véi NAA. Nong d6 duong sucrose ban dau dd anh huong dén su ting
truong sinh khéi té bao va san pham saponin, két qua thu dugc nong do 50 g/L cho thdy 1a tdi uu
nhét cho su sinh truéng cua 1é bét dinh voi trong lugng kho (TLK) 1a 1.62 £ 0.19 g. Ngugc lai dbi
v0i san pham trao d6i chat ginsenoside hau nhur thay d01 khong c6 y nghia khi tang nong d dudng
tir 10 g/L dén 90 g/L. Thanh phan ginsenoside tong s0 da tang khi bd sung nong do axit Jjasmonic,
gid trj dat cao nhat (59.7 mg/g. TLK) & nong d6 10 mg/L axit jasmonic, va cao hon 5.2 lan so véi
d6i chimg (11.42 mg/g. TLK). Ci 2 nhém ginsenosides Rb (Protopanaxadiol) va Rg
(Protopanaxatriol) dat cao nhat & néng d6 10 mg/ L, nhung thanh phan ciia nhém Rb tang nhanh c6
¥ nghia hon nhém Rg. Nhu vdy toan by nang suat clia ginsenosides cao nhét la 255 mg/L gianh

duoc ¢ nong do 2 mg/L axit jasmonic.

Twr khod: Auxin, ginsenoside, dudng sucrose, axit jasmonic, Panax ginseng.

1. D3t vin dé

Nhin sam (Panax ginseng C.A. Meyer)
thudc ho Araliaceae, tir xa xua di dugc coi la
mot trong 56 nhing cay thuéc c6 tac dung déng
héa céc san pham trong té bao, thich nghi di
truyen khang sinh, diéu hoa luong duodng
huyet, than kinh va chong ung thu, v.v. Thanh
phan chinh ginsenoside da dugc ghi nhan nhu
la hop chit ¢6 hoat tinh quan trong nhét trong ré
sam. Mat khic Nhan sdm ciing cé céc thanh
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phﬁn khac nhau nhu cdc chét chéng O0xy hoda,
peptides, polysaccharides, axit béo, rugi, va
vitamin [1].

Nhu cau vé sir dung Nhan sam va chiét xuét
céc hoat chét ciia chiing da tang nhanh theo thoi
gian. Nhung dé thu hoach dugc ré sim trong
trén ddng rudng thi phai mat tir 4-6 nim va
nhan cong lao dong cling da lam cho gia thanh
tang 1én rat cao [2]. Ngoai ra viéc diéu khién
cdc loai dich bénh, sy khang céc loai thude trir
sdu cing la mot van dé nghiém trong [3]. Trong
nhung nam gan day, viéc ung dung cong nghé
nudi cay té bao thyc vat di rat thanh cong trong
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san xua”it cdc san pham trao d6i chét thu cép,
bao gom cac nguyén li¢u thd trong dugc pham
cdc sic td va cdc héa chit khdc [4]. San pham
ginsenosides cling da thu dugc thong qua nudi
cly té bao [5-7].

Céc nhan té 1y héa duge coi nhu cdc chat
xdc tdc dé kich thich hodc kim ham sy tang
trudng sinh khéi va tich lily san phdm trao doi
chat thir cap trong té bao thuc vat. Diéu nay da
nhan dugc nhidu su chi y va da c¢6 dugc cac
thanh qua rat kha quan [2]. Axit jasmonic da
dugc khéng dinh nhu 12 chit xic tdc hiéu qua
dé kich thich sy trao ddi chét thir cip trong nudi
cly té bao thyc vat [8].

Trong bai bdo nay ching t6i mudn giGi
thiéu mot sb két qua nghién ctru vé su anh
hudéng cua mot s6 nhan t6 ly héa 1én su tang
trudng sinh khdi va san phim trao dbi chit cua
ginsenosides trong ré bat dinh Nhan sam.

2. Vit liéu va phwong phap nghién ciru

2.1. Sy hinh thanh va tang truong cua mé seo

R& Nhan sam tuoi 6 nam tudi da duoc khur
trung va phén 13p theo mo ta (Thanh, 2005); mo6
seo di dugc nudi ciy trong béng téi & nhiét do
23 + 2°C, sau 4 tudn nudi mo seo da dugc hinh
thanh trén moi truong rin MS, bd sung 1mg/L
2-4D (2-4 Dichlorophenoxyacetic acid) va 0.1
mg/L kinetin.

2.2. Nubi cdy ré bat dinh

R& bat dinh da hinh thanh tir md seo sau 4
tudn nudi cdy trén méi trudng MS bd sung thém
2mg/L IBA (1nd01e 3-butyric axit), 0.1 mg/L
kmetln Sau d6, ré bat dinh dugc chuyén sang
nudi cay trong binh tam gidc voi dung tich 300
ml cé chia 100 ml mdéi truong 1ong MS. Cic
binh tam dat tr€n may lic vé6i toc do 100
vong/phiit. Qud trinh nudi ciy tiép theo duoc
tién hanh trong bioreactor v&i dung tich 5L, ¢6
chira 4L moi truong. So dd nudi cdy trong
bioreactor da dugc mo ta [9].

2.3. Chiét xudt va xdc dinh ham luong ginsenosides

Ré sam di thu hoach, sira sach va séy kho o
nhiét d6 60°C trong 7 gid. Qud trinh chiét sudt,
xdc dinh ham luong ginsenosides c¢6 trong ré
sam da tién hanh theo md ta [9,10].

Céc thi nghiém déu da tién hanh ciing diéu
kién nhu nhau va ¢6 3 lan lap lai.

3. Két qua va bién lusn

3.1. Sw hinh thanh mo seo va tang truong cua
ré bat dinh

Cic miu ré sim da dugc cdy trén moi
truong MS voi bd sung 1.0 mg/L 2-4D, 0.1
mg/L kinetin, va 3% duong dé tao ra md seo.
Mo seo da duge hinh thanh sau 4 tuin nudi céy.
RE bét dinh d3 dwgc hinh thanh tir mo seo trén
mdi trudng rin duge bd sung 2.0 mg/L IBA, 0.1
mg/L kinetin, va 3% duong. C6 4 giai doan
chinh dé hinh thanh r& bat dinh: a) sy hinh
thanh cac vi tri m6 phan sinh, b) sy phan cac té
bao non, ¢) sy phan chia cic té bao gia dé hinh
thanh nén cdc co quan va cdc md phan sinh ré,
d) sy phat trién cua ré tr mod phan sinh (Hinh
1). R& tiép tuc dugc cdy chuyén trong binh tam
gidc 300 ml, c6 chira 100 ml mdi trudong 1éng
MS. Trong nudi cdy ré bat dinh cia P.
notoginseng, [11] ciling nhan dugc Kkét qua
twong ty voi auxin 2-4D & ndng d6 2.0 mg/L 1a
t6i wu cho sy hinh thanh m6 seo va IBA dung
cho hinh thanh, ting truéng cia ré bét dinh.
Furuya va cong su (1983) da tinh théiy réng 2-
4D 1a cin thiét cho sy sinh truong cua P.
ginseng, nhung ndéng do cua 2-4D cao (0.5
mg/L hodc cao hon) cé thé gay tic ché sy sinh
trudng. Trong thi nghiém nay ching t6i da két
luan réng 2-4D la thich hgp cho sy hinh thanh
va phat trién ctia md seo, con IBA 1a thich hop
cho sy hinh thanh va ting truéng cia ré bét
dinh. S6 r& non duoc hinh thanh trén moi
trudng duge bd sung IBA nhidu hon rét nhiéu
so vOi NAA (Hinh 1). Qua trinh hinh thanh mé6
seo va nudi céy ré bat dinh duoc tém tit trong
(Hinh 2).
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Hinh 1. 6 r& bat dinh hinh thanh trén m6i trudng nudi cdy MS dugc bd auxin.
(A:IBA, B:dinh ré non; C:NAA, D:dinh ré non).

Ré& nuéi trong bioreactor

Ré& nuéi trong binh tam giac

Lua chon dong

Hinh 2. So dd clia qud trinh hinh thanh md seo va nudi cdy ré bét dinh.

3.2. Anh hu’ong clia nong dg duong 1én su ting
truong sinh khoi va san pham ginsenosides

Trén mdi trudng MS duge bd sung 5 mg/L
IBA, két qua nhan dugc trong (Bang 1) véi sinh
khdi ting c6 ¥ nghia khi tang nong do dudng tir
10 g/L dén 50 g/L, va tiép tuc ting ndng do

duong 1én 70 g/L dén 90 g/L sinh khdi giam
dan. Nhu vay, ndng d6 50 g/L cho thay 1a t6i uu
nhat cho sy sinh truéng cia ré bt dinh véi
trong lugng kho6 (TLK) 1a 1.62 +0.19 g. Nguoc
lai d6i voi san pham trao doi chat ginsenoside
hau nhu thay ddi khong c6 y nghia khi ting
ndng do duong tir 10 g/L dén 90 g/L.
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Bang 1. Anh hudng ctia nong do dudng 1én sy sinh trudng cua 1é bat dinh Nhan sim
duoc nuobi cay trong binh tam gidc

Nong d6 duong (g/L) TL kho (g/100ml) Ty so tang trudng Sdn phdm ginsenoside (mg/g TLK)
Rb

Rg Tong s
10 1.13 + 0.84 3.52 3.05 % 0.12 6.98 + 0.08 10.03 + 0.31
20 1.31 £ 0.21 4.05 295+ 023 7.05=% 0.13 10.11 & 0.24
30 1.23 £ 0.15 3.82 3.11 £0.15 7.89 £ 021 11.16 &= 0.11
50 1.62 = 0.19 5.07 3.87 £ 0.11 7.43 £ 0.15 11.42 = 0.13
70 1.52 £ 0.11 4.79 3.05 £ 020 822 £ 0.17 11.27 =0.25
90 1.34 + 0.13 4.61 3.35+£0.09 7.54 + 0.10 10.89 + 0.17

Duong la nguon cac bon quan trong dbi voi
qua trinh nudi cay mo va te bao thyc vat. N6 da
dugc chimg minh rang ndng do duong ban dau
¢6 thé anh hudng den cdc thong s6 khdc nhau
trong qua trinh nudi cay te bao thyc vat, nhu ty
sO tang truong, nang suat cua sy trao dbi chat
thor cap. Vi dy, trong nudi cay té bao 16ng cua
Perilla frutescens, nong do ~dudng cao hon 45
g/L 1a thich hop cho san pham anthocyamn [4]
Akalezi va cong sy [7] cling da bdo cdo vé nong
d6 duong ban dau da anh huong dén sy ting
trudng sinh khéi té bao va san pham saponin &
P. ginseng. Ho da nhan dugc sy tang truong
sinh khéi 16n nhét ¢ ndng do duong 1a 30 g/L
va sy tich lily san phdm trao ddi chét 16n nhit &
ndng do duong 60 g/L.

Két qua thi nghiém cua chiing t6i da khing
dinh ring ndng do duong ban dau c6 vai trd
quan trong dén sy sinh truong cia ré bit dinh
Nhin sam, va néng d6 duong 50 g/L 1a ti wu
cho sy tang truéng sinh khoi.

3.3. Anh hwong cua axit jasmonic lén sy tang
truong sinh khoi va san pham ginsenosides

Sy ting dan ndng d6 axit jasmonic di cho
két qua sy tich lily thanh phan ginsenosides cao
nhung lai e ché rdt manh dén sy ting truong
ctia sinh khéi. Két qua thi nghiém cho thiy &
(Bang 2) anh huéng cua ndng do axit jasmonic
1én sy ting truong cua ré bat dinh va san phim
ginsenosides. Trong lugng khd va ty sb ting
trudng cua sinh khoi giam khi ting din ndng do
axit jasmonic.

Mit khdc, thanh phan ginsenosides ting c6
¥y nghia khi ting ndng d6 axit jasmonic. Toan
bo thanh phan ginsenoside d ting voi sy ting
néng do axit jasmonic, gia tri dat cao nhét (59.7
mg/g.TLK) ¢ ndng d6 10 mg/L axit jasmonic,
va cao hon 5.2 lan so v6i di chimg (11.42
mg/g. TLK). Ca 2 nhom ginsenosides Rb
(Protopanaxadiol) va Rg (Protopanaxatriol) dat
cao nhit & néng do 10 mg/L, nhung thanh phé‘ln
cua nhém Rb tang nhanh c¢6 y nghia hon nhém
Rg. Nhu vdy toan bd ndng sudt cua
ginsenosides cao nhit 1a 255 mg/L gianh duoc
& ndng d6 2 mg/L axit jasmonic (Bang 2).

Bang 2. Anh huong ciia ndng d¢ axit jasmonic Ién sy sinh truéng cia ré bat dinh Nhan sam
duoc nudi cay trong bioreator

Nong do axit  Trong Ty so tding San pham ginsenoside (mg/g TLK) Ty s6 Rb/Rg San pham
jasmonic luong kh6  trudng Rb Rg Tong s ginsenoside (mg/L)
0 1.47+£0.07 4.03 74+£07 37+03 114%05 1.8+04 166 £ 6

1 1.04+£0.05 2.81 132+05 2.7+0.1 16.1+x04 47+0.2 163 £5

2 0.85+0.02 2.42 242+0.8 45+03 285+1.1 55%0.1 255+8

5 0.61+0.06 1.61 345+09 42+02 388+13 8306 229+6

10 043+0.01 1.14 544+09 5.6+0.1 59.7+08 9.7+04 2455

Axit jasmonic va cdc dong phan cia ching
da dugc coi l1a c6 tham gia vao con dudng

truyén tin hi¢u va kich thich cidc enzym xtc tac
trong phan Gng sinh héa d€ hinh thanh nén cic
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hop chat bao vé c6 trong lugng phan tir théip G
thuc vat nhu polyphenol, alkaloids, quinones,
terpenoids, va polypeptides [12,13] (Mizukami
va cong sy, 1993; William va cong sy, 1996).
Trong nudi cdy té bao Lithospermum,
jasmonate da gay ra sy ting theo chu ky hoat
dong ciia enzym ma c6 lién quan dén qua trinh
sinh tong hop Shikonin nhu p-hydroxybenzoate
geranyltransferase [14] (Urbanek va cong su,
1996). Ginsenosides thudc triterpenoide
saponin ching c¢6 nguén géc to acetyl-CoA
théng qua 15 budc cta qud trinh trao ddi chat.
Trong sb ginsenoside Rb1, Rb2, Rc, Rd thudc
nhom Rb, va Re, Rgl, Rf thuoc nhém Rg.

Cho dén nay, cic enzym lién quan dén su
sinh tong hop cua Rb, Rg ginsenoside vin chua
duogc xédc dinh. Trong thi nghiém cta chiing t6i,
axit jasmonic da kich thich dac biét dén su tich
lily cia Rb hon Rg. Két qua nay da goi y ring
axit jasmonic c6 thé gy kich thich hoat dong
cua enzym cho qud trinh téng hop Rb
ginsenosides.
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Adventitious root cultures of Panax ginseng C.V. Meyer:
factors affecting adventitious root growth
and ginsenosides production
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The adventitious root of Panax ginseng C. A. Meyer is regarded as an efficient alternative to cell
culture for biomass production due to its fast growth and stable metabolite production. To determine
optimal culture conditions for the bioreactor culture roots, experiments have been conducted on
physical and chemical factors such as plant growth regulator, sucrose concentration, and elicitor.
Elicitation is a key step to increase ginsenoside accumulation in the adventitious root. In this paper, we
discussed several factors affecting the root propagation and gisenoside accumulation: 1) among auxins,
we have concluded that 2,4-D was sutable for induction and growth of the callus, while IBA is
favorable for induction and proliferation of the adventitious root in ginseng culture; 2) on the sucrose
concentrations such as 10, 20, 30, 50, 70, and 90 g/L, root dry weight increased the most at 50 g/L,
showing maximum dry weight and growth rate. However the root growth started to decrease from the
sucrose concentration above 70 g/L. The effect of sucrose concentration on ginsenoside production
was not as significant as in the case of biomass increase; c) in bioreactor culture, ginsenoside content
increased significantly by the addition of 10 mg/L jasmonic acid. However, the root growth was
strongly inhibited by increasing jasmonic acid concentration. The highest ginsenoside yield was
obtained at 2.0 mg/L jasmonic acid.

Keywords: Auxin, ginsenoside, sucrose, jasmonic acid, Panax ginseng.



