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Abstract: Echinacea are food supplements for enhancing the immune system. However, cultivation of Echinacea species

in fields is greatly impeded by long process(3-5years) ,low yield and unstable contents of caffeic acid derivatives. The

adventitious root culture of Echinacea is regarded as an efficient alternative for biomass production due to its fast growth

and stable metabolite production at the industrial levels. In the present review we summarize adventitious root induction,

chemical and physical factors affecting the accumulation of bioactive compounds and the progress in the area of adventi-

tious root cultures in a bioreactor. In addition , future perspectives of adventitious roots are also discussed for application.
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Fig. 1  Caffeic acid derivativis in the Echinacea
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Fig.2  Schematic diagram of in vitro adventitious roots pro-

duction in Echinacea pupurea by bioreactor
Stage 1 : AEMR Y T S = M 19 B8 55 975 Stage I - A E MR
FE5 L.20 L AEYR R P 3% ; Stage Il A5 HR7E 500 1.,1000 L
SN g Y153 . Stage I :Induction and suspension culture adven-
titious roots of Echinacea. Stage Il : Adventitious root production in 5 L
and 10 L balloon type bubble bioreactor. Stage Il : Adventitious root
production in 500 L and 1000 L bioreactor.
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Table 1 ~ Growth, productivity of adventitious roots of Echinacea purpurea cultured in different capacity air-lift bioreactors and compari-
son of the contents of bioactive components of in vitro cultivated adventitious roots with natural roots”
EEL7/E s Wi R AT A
- Biomass yield(kg) DW Caffeic acid derivatives( mg/g DW)
ulture e - FiE WOERR Sk w5 it
et Dry weight Caftaric acid Chlorogenic acid  Chichoric acid Total®
500L 26.3b' £0.1 3.6b+0.1 2.8b+0.1 4.4b+0.4 20.2b +0.8 27.4b +0.5
1000L 40.5a+0.1 5.1a+0.1 3.9a+0.1 4.9a+0.1 22.5a+0.6 31.5a+0.6
3 AEM - - 2.4b +0.2 - 6.2¢+0.9 8.6cx1.1

REMRBFRTE 0.5 MS +1 mg/L IBA +30 o/L JHEHE ' 5% R KF AR FRHURIC R SRR AT 2L W & i 4 e R i AL ) B ik 2

o Tl

* Adventitious roots were cultured in half strength MS medium containing 2 mg/L indole butyric acid and 50 g sucrose/L;* Values are mean of three repli-

cates along with standard error;*Total caffeic acid derivatives = caftaric acid + chlorogenic acid + chichoric acid. The same as below.

SRARAG A EMRAE 500 LA 1000 L Sz Ji7 45 H
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Table 2 Contents of caffeic acid derivatives in Echinacea pallida adventitious roots by different culture type

WAL AT AR
N : Caffeic acid derivatives( mg/g DW)
e o
Culture type Ty welght X )
(g/'L) SR LG HER

Chlorogenic acid Echinacoside Chichoric acid
=AM (Flask) 4.38 b+0.11 3.58b+0.11 6.87b +0.23 4.01a+0.13
H W) N 4% Bioreactors 8.98a+0.78 8.71a+0.23 14.08a £0.24 4.98a+0.82
F AR & Natural roots 0.2 0.34¢ +£0.01 5.96¢ +0.24 0.66b +0.02

FARAR G AR R 2 MITE R 51 HERY 3 4R A AR
AL, RH0.2 g FEAT MR AWIME. N
F2 Al A, HORMER A ERES LT
AW N IR 30 d R Al 345 8. 98 o/L i, 2
“AMATF SR T H 4.38 g/L 19 2. 05 155 £

P IR A E AR R HE 4 & i 14. 08 mg/g
DW  ZARBR AR A 2. 4 4 SN A4 B A R I
RtEY & AR 4.0 ~25.6 1,
RS, SR A A E MR R AW R
for LI AR N MERRATT A ) 25 25 Bk HR AR A Q= 0 Y
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