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Table 2 Comparison of excitation functions

W E FEEFRE o E (min)/ SRKE
B IE 0. 001 835 0. 85/5 000
Sigmoid 0.431 175 2.02/5 000
g oF 0. GZZ 434 1. 31/5 000
T (RS 0. 031 689 1. 56/5 000
ER(RES D) 0. 070 288 1. 798/5 000
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Fig.3 ANN Optimization by approximation degree
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Effect of various media on quality of hairy root clones of Rkeum palmatum
YANG Shi-hai', LIU Xiao-feng”, GUO De-an®, ZHENG Jun-hua®

(1. College of Chinese Medicinal Material, Jilin Agricultural University, Changchun 130118, China; 2. Jilin YaTai Group

Co. Ltd. , Changchun 130031, China;s 3. School of Pharmaceutical Sciences, Peking University, Beijing 100083, China)
Abstract: Objective To study the effect of optimized media and clones on growth and anthraquinone
yield in hairy root cultures of Rkeum palmatum. Methods The four monoclones and four media were
optimized statistically for studying the effect on the biomass accumulation and five anthraquinones yield in
hairy root cultures of R. palmatum. Results Significant differences in biomass were shown among
various clones and media, in which monoclone DH7a was the highest and WP medium was the best.
Chrysophanol and physcion were predominant among five free anthraquinones in hairy root cultures of R.
palmatum. Notable differences of total five free anthraquinones yield were observed among different
clones, in which DH7a was the highest. Reciprocity analysis showed that the highest yield of five free
anthraquinones is in the combinations of DH7a with B5 medium. DHb5a less and DH5a the least with WP
medium, DH7a and B5 medium were predominent for the yield of above five free anthraguinones with

exception of DH5c which has no significant difference in four media. Conclusion

The study lays the

foundation for mass production of anthraquinone by hairy root culture of R. palmatum.
Key words: Rheum palmatum L. ; hairy root; monoclone; media; anthraquinones
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1 #HEEFE
1.1 BREENAEERBERER 4 MR REREY
AEERM, 2P %5 % DH5a, DH5c. DH5d #1

DH7a, 3§ 3 # 5 X R R HF B8 Agrobacterium
rhizogenes LBAS02 R4, E—FMih R R
B A. rhizogenes R1601 B 7= 4£ . BRI ERRHE
2 em KARZ (25 me) 4 BIEEF T8 100 mL WK
REFHEA 250 mL =MD, FHKFENLIE
B 1/2 ERE WP.N6.MS.Bs 4 Mgfs, 4§
HERRYEIHER.BETHE N 100 r/min
BIK LR, HFREE R 25 C,

1.2 FEPXEBRREFMERLEEDEMONE 5
FA0d iF. 8R4 FE R EERBIFERY. KA
BTILE.-FERPISERE B X TR
|, AAMEAESE 1 min,80 CHT.HTHE.

1.3 EERXLAYE HPLC KW

1.3.1 REMEASHHER AHKTTEHER
W, AR, NEAS ol KEH. 54
HEPNA 2ol FH-FEQ : DESH . HEE
FHomn GEF4 CHEPEIE. REEE LHHR,
iR st 1.5 Eppendorf H 4, ETHEME &
WA 2 mL BB, TR EE.

1.3.2 XMHEMBEEREH. SRR ERER 2.5
mg, KEMLImg, REXK 2.4 mg, REM 4.1
mg KEXPBE 2 9meg, KEIHFTHE-PHA: D
HHEETR AEEEAZ 5ol (EN AW,
B 1oL &R EAT 25 mL BHAAE MBI B
o .
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1.3.3 HPLC & 4. TSP P100 % H# € %
14, TSP UV100 % 5 #& ¥ 8%, Phenomenex ODS-3
R, FEHAR R -1 S B E (85 ¢ 15) KA
B 1 mL/min, B H 1 % 254 nm,
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Table 1 Bilomass accumulation of hairy root mono-
clones of R. palmatum on various media
in fresh weight (Dry weight)
HBE FRHEFES DR/ K

E'S. ] MS BS NG WP

DHSa 5.083 G (0. 146 63 2.717 4 (0.081 1 2.522 2 (0.054 &) 5.813 4 (0.158 3)
DHSc 3,836 0 (0,098 4) 1.252 2 (0-028 1) 1.160 4 (0. 026 4) 6. 1927 (0. 143 0)
DH3d 4.210°7 (0-116 4) 1.568 9 (0. 056 2) 4,023 1 (0. 084 61 5.595 1 (0.156 0)
DH7a 4.954 2 (0,117 1) 3.554 6 (0.076 €) 4.613 4 (0. 085 9) 7. 465§ (0.230 2)
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Table 2 Variance analysis of biomass accumulation

of hairy roots of R, palmatum

3 RER DF ss MS F
iR 3 8.592 8 2. 864 4,935
BHE 3 36.970 3 12.323  21.22°*
R g 5.226 0 0. 581
2R 15 50.789 1

2.2 BRWRAHEBRBPERELENTRIN:4
MR ARERBAE 4 FHEEFEERE 404 FiK
®.RWEEMELEY,. A HPLC 2 5 B>~
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Table 3 Yield of five free anthraquinones in hairy

root monoclones of R, palmatum

R/ (ug s D

TR BRE NEARR ANBR AEE AEN AEETM
DHSa MS 2.25  6.60 11.75 5.8  T.§7
BS 624  0.76  5.71 11.97  19.12
N& 0.99  3.98  6.95 7.45 §. 20
WP 404 16.06 22.32 22.14  17.58
DHS¢ MS 0.59  1.77 650 11.81  17.13
BS 0.18 018 248 1.13  2.30
" N§ 0.74  1.51 539 513 6.16
WP 1.98 307  9.18 11.30  15.10
DH5d MS 1.55  1.02  0.89 2.08 1.54
BS 0.73 236 14.38 7.3¢  16-78
N6 0.22  ©0.29 293 1&.21  11.61
WP 1.96  3.92 7.46 6.53  7.24
DH7a  MS 200 £.37 T.34 3.27  2.89
Bs 071 0 10.72 42.22  36.89
N6 276 0 7.55 22.51  18.79
WP 0.99  0.48 5.02 6.85 5. 58

F4 ARBRELGRRHESE
Table 4 Variauce analysis of anthraquinone yield

of R. palmatum

ERKE DF 55 M$ F

HR#E 4 1 479.25 360.81 11774
wEE k 302.30 100.77 32.08*
BEE © 3 192.54 64,18 2.043
EEAEX TR 12 319.27  26.51 0. 847
HRFE A ERR 12 423.04 35.25 1.122
REIERE 9 1187.14 126.35 4.G23"°
RE 36 1130.75 3l.41
HER 79 4 984,29

s RAESHKELERHETE; « « RTE1UKTFLEERRK
L E

% significant difference at level of 5% = % significant

difference at level of 3%
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