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Effect of phytohormones and elicitors on growth and anthraquinone
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Abstract: Objective
anthraquinone production of Cassia obtusifolia hairy roots. Methods Blades and petioles of C. obtusifolia

To study the effects of phytohormones and elicitors on the growth and

were infected with Agrobacterium rhizogenes LBA9402 and the in vitro culture system of the hairy root was
established. Results Hairy roots were induced by A. rhizogenes LBA9402. The results showed that the
addition of 0.5% NAA to the hairy roots increased the content of five kinds of anthraquinones by four
times, and Aspergillus niger elicitor had no much effect and JA had slightly inhibitory effect on root
growth, but both of them significantly promoted the anthraquinone accumulation, the anthraquinone yield
increased more than two times with the treatment of 2. 0 mL elicitor/50 mL medium and by 73% with the
treatment of 10 pmol/L jasmin acid (JA), respectively. JA had little inhibitory effect on the growth of

fairy roots. Conclusion

The fundation has been established for further oplimizing the proper cultural

system for C. obtusifolia hairy roots and regulating the secondary melabolite.
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A bR T R R S R A A
A BT 5t Fl & AR R AT B LBA9402 R 5 F 31
BSME R, 7= BRAR, B BRARBE IR IR, I
MRARBESEFEFFHRABRBER K EERE
B WG BRI, it — 2 0 3E 38 L B B B R AR
BRI RV AE RS YT REE TR,
1 #E5F%
1.1 BEMEERK W& R FRAFEEM,
ZACREKFHEGERREBREEN C. obtusifolia
L. . peBFF 0. 1% HgCl, 8 12 min, FI L K 1
%3 WL ARSI EMBEAR TRHFRAKS, B MS,
(R B ED SRR E L, 25 CHEHER,
2dEMFHEEMR,4dERFHBETFH . FFH2
I BT T YRR M A e R R 50
A,
1.2 BESBERF - FALBRANIHEKRHD
2,4D2, ¢ REE LB . IAABBRZ %R
NAA(ZEZ ), 4 $IB 0.1.0.5.1. 0 mg/ml 3 F
FEWEHTAE; AN RBIME Aspergillus
niger, % 50 mL B3 EH 1.0,1.5.2.0.2. 5 mL i
B F AR B3R E A BF A X F B (jasmonic acid,
JAYYREE X 0.1.1. 0,10. 0,100. 0 pmol /L,
1.3 EBRRFEMIEL. RARRITFE LBAO02 T
Bt 50 mg/L K IR & (Kanamycin) i YMB B g
BEFEE E RS, BRBUREE M T YMB Bk
3,25 C,150 r/min |G HEF IK.
L4 BRENES BIHMEEKET MS, HEER
H 1,25 C,BXNE 16 b, BiEH 2~3d 5, AF
Ak, ¥IMEEBR TEEANERS 20~30 min,
AR SHEMEER TIMEEREER, BT MS, 3
fetEFRE L, 25 C, BN TR, HIEFEF3~5d
& R BHN 25 mg/L FHBBEE.200 mg/L L
BERMS, BUREFE EGFIHEFRBBRERITE,
—BEERH L0d B MR EMAERERK S, 7
BEF1.5cm L Lo, B THBE LRpitE &
BEEFRE.B2RA—-K.EEZX2RE. BxE2
REHNERBERI MS, BAERESR,B2VER
HWEEREREER.
1.5 Ri BRI % 2 : X Southern blotting
AR, TP Fric W Ri JURL T-DNA E# rolC
WS, SU B ERB DNA 2%, &R EH. &
BARFFE LBA9402 R M EWRIR DNA FHB K
G5, MR T R LAY R ) DNA U &
2355 ,iEH Ri ik L T-DNA BEEBHES

Pl AR ERA D,
1.6 BRHEBRBADEOIE . PR ERBEE
FY. CASTFROR. FERPASERE, A
W REREEE., AZEBKELRE 1 min,80 CHT, 5K
T&,
1.7 ERESFHH& . RHEEN TLREHS
WA ERED (BARAEFEPEEHEH 28,2045
B 100 mL), FEE#EK L 110 r/min 25 C.
B3 6 d gk, BIRIE SR B BRI IE , WA 10 51k
BHEBEK 9K 9B TEEXKER 121 COF
Ab¥8 20 min, IR, BB AERBEST. RAE®H-
FBREWE B R, IR R 5T A
1.8 RBEMEBLEYHNE
1.8.1 BEMEAESYHRBCEHRFTERNER
W, AR B A, 55 %A 5 mL XE$, 84
REPMA 2L WER-FEQ : DIBSB G EERER
%5min JFETF 4 CRKEPIR. AEHHERRE
B L EW, BT BBEET 1.5 Eppendorf B,
KR R EHERIA 2 mL BB, UM 643
Wi
1.8.2 XTHRGEWECH A RHRBMAEERER 2.5
mg, KEMR 49 mg. KEZE 2.4 mg. K¥E K 4.1
mg  KEXFB 2.9 mg X RG BEMNXRBETRH
B-BEEQ : DWBERT, AR 25 mL fE 3 B
AR LR 1 mL ZEEBERT 25 mL BHP
FE 2y W 0 RS
1.8.3 HPLC 3% &4 . TSP P100 & 3B AH @ 3%
1%, TSP UV100 % 5} & ] #% , Phenomenex ODS-3
i, MR- 1Y R AR BS5 : 15, kR
& 1 mL/min, &K ¥ 254 nm,
1.8.4 HELEMZNLH HFERBTRE, &
42.50mg HAWETF 1I0mL BIP . MZBEEE,
By AW, 2B RBERBE HCHEE
RE—-FEB,BE IMERKENRIIXBREE
VB, P LA B AR HE TAE R

Xf % X B A B SR AR HE TR R, b X
EBWE (ug/mL),Y IR, r HHXEE.

PEAEE.Y=31.377 86 X—1.411 11, r=
0.999 6, LE¥WHE 0. 63~50. 60 pg/mL, KEMK:
Y=23.961 57 X—27.973 33, r=0.998 7, &#:
B 0. 70~56. 00 pg/mL , KE & :Y=20.316 95 X —
11. 073 49, r=0. 997 0,2k ¥ FEF 0. 25~49. 00 pg/
mL, K&EB.Y=232541 91 X—0.873 36, r=
0.999 8, Lkt H 0. 22~43. 00 ug/mL, KEEH
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BE.Y=22.705 38 X—2.756 62, r=0.999 8, L
JBE 0.29~57. 60 pg/mL,
1.8.5 W& 527 LRAEEMG T, H HPLC
WERBERNEER,BERNAFBITESNEXE
E KER AEE . KER . KEEPEE.
2 #HER
2.1 RHEBRBHAEKHE . RHEERBEEMNE
55 5~20 RAXTEAEKE 20 d |5 EBARBZE R,
35d BRBELEN; HEF 20~35 RERB I HEF
EPRBRABRMBEEERALSYE D. HEE
RIBMABER B dBHIEE. EMS(EHER
MS) ¥ 1 5 57 2 o 2 37 S A R B B IR AR B A B R 1K
R, BR—AA%REE 1R RHBRIBEMS K
BEFEPBRFERELLE 2,
140
120

100 +
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t/d
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1 BEEFRAERBHERIE

Fig. 1 Time course of hairy root growth of

C. obtusifolia in MS liquid medium

2 MSHHEFENREERFHRBERR
Fig. 2 Hairy root of C. obtusifolia

: in MS liquid medium

2.2 ARBMEMNBRBERMBEERLEY S
BB AL BRA 3R ¥ K (2,4D.1AA,
NAA), B 3 FAR R BB, LR BE &
BRBERKMEEME LAY BB EFH LT E
WELHERILEK 1, 2,4-D X RBERIBEK K EM
RUEWEBRBRFNAA B BRBERKEN
HIAER, 2 B AR B R ARSI K 0.5

mg/L B NAA Al B R P ERME LS YR EE
WHERE 415, T IAA B ERBE KA RHE
A EX BRI E R R AR E
EEYBRMKAESYERE I . FE NAA R
B BARAR B R R IE SRR
2.3 EFESTNEBRB|EKMFHERLESY
AR ALBEABMEENAFERT M
AMAFRBNBIEFRED  FEARFERTXE
RBEERKAWFEERUEYEROEH ERAE
2, B BRI TN EBRBERPWAK, WY BE
HEREASHRIE R, KP4 50 mL HFREMA
2.0mL FERTAFERRESYEBEM 2HL.
F1 TEAHABRTRAERVEKEER
KEwasEm
Table 1 Effect of different phytohormones on growth
and anthraquinone production of hairy root
of C. obtusifolia

HEARLAY (g L7

BE/mg:  BEGFD)/
) TTOEE KK AR KRR

L) @ B bR
XKk K 0B FE

baf ] 49.33 (3.14)  29.83  213.52 191.54  195.47  630.36
IAA 0.1 50.27(3.34)  30.89 38159  262.19 384.10 1058.77
0.5 56.33 (3.65)  85.78 27101 287.44  439.83 1084.06
1.0 53.15 (3.06)  fE  290.70 174.42  390.92  856.04
2,4-D 0.1 1714 (1.56) 819 118.17 6279  70.98 260.13
0.5 15.19(1.25)  4.69  39.69 61.56  65.94 171.88
1.0 11.82(1.05) 315  32.29 29.14  39.90 104.48
NAA 0.1 17.00 (1.43) 572 130.85 36.47  686.40 859.44
0.5 25.57(2.65) 4B 389.55 160.99 2262.44 2812.98
1.0 19.67 (1.94)  5.82 102.3¢ 2231  753.21 883.68

£2 RBEBEFSTFHIRPBRVEK
ERBRLGWARKEMN

Table 2 Effect of A. niger elicitor concentration

on growth and anthraquinone production

of hairy root of C. obtusifolia
BRERLAY/ (g LD

Riks BEFD)/

F/(mL + 50 Ptk x&%

nl-pgg) @ BT - KRR KE® - [
0 5148 (3.27)  23.71 34499  309.02 215.82  893.54
1.0 52.03(3.31)  19.03 413.75  285.49 273.08 99135
1.5 52.29(3.32) 1162 40L.72  953.67 199.20 1566.21
2.0 52.34(3.35) 8459 462.30 1098.80 175.88 1821.57

2.5 52.00(3.36)  20.04 50186 44839 33233 1302.60
2.4 AN BRBERKMBER ERASYE BRI
B ALRAEEFREPMA 4 B R RH
B, B FE BT R AT MR R B B R AR ) AR R IR 24l
EYEBER L ERILE 3. JA MRBFBERBEHE
MEALEVERAEHERRHAMEM, Kb 10
pmol/LYEFI &R, BMAX LSS BRI HIER
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Table 3 Effect of JA on growth and anthraquinone

production of hairy root of C. obtusifolia

JA/ MECT WEEMILEY/ (g LD
(pmol - E)/(g+  Fi% IS ¢
L B g NOE KEE LS R

0 51.48 (3.27) 23.71 344.99 309.02 215.82  893.54
0.1 51.07 (3.21) 60.19 390.82 276.86 252.79  980.66
1.0 50.24 (3.10) 63.55 483.60 459.58 294.50 1 301.23
10.0  49.36 (2.99) 50.83 753.48 374.49 367.02 1527.82
100.0  49.04 (2.94) 83.79 396.90 299.88 257.99 1 038.56

3%, JA X EBRBERAEWHIER BAREE.
3 g

EMERY, ERBEBELHENITRE
e FAK FREER. BRE.AWEDE
KBREBENEXET HAKEFLEZLRR
100~1 000f%, A LE B BRBEWB KL £
PERBEFHEBSEMNEAKESN, AERELEK

REERBEAAHUEBEHE . BELHENE
FE LEFA KBS L0 MASMEBE R4
ERBAER BKEW & B AR T, BRI F X
ERVOEMABAR, F#REIAA X HE Rubia
tinctorum BRBAERK MEMB UL EYHERYE
{2 ¥ E Fi™; 1 mg/L NAA T §f 8 F & Lippia
dulcis B & hernandulcin #9 & 8 hm 100%7;
NAA 1 IBA g B ERFASERBHAK, H P
0.5 mg/L IBAMASBRBHEKMEBEERE
M ERBRHEY . 2LREREH NAA Bk
HERBIEFRENREEE.

Y E M E YA & B & RAE R
HETAEM. BE LOE R 36 B I i R ok
WIS T . AR T B S PR R S 0T LA B
AT FARE L~ BB EENERNLH . 5
RIEH AKZENFRSRETLURATEARHA
YRR R A BENATIERS. &
W LA YR Z UM EBRBHAEK
52&&&%1?—%%%&@%&&?%#%&%@%
EE R TERELEYEY S PR X
ERAE $8

HEBFTFRRETEEN —MHENLER
5., FHEYSERWHEERD BRE.FEL—
MEFHFEFHEDEEERNRE, FMHELRFE
KERBER  RERRENHRNKRE™Y.

FAREER FEIREEYR ARG,

REHBNKREFYSEN—-MTER.CEHEYALA
MYMRFFRPEBZMA. EEES T BERR
BIfE A M8 . ZEBRHEY) Bidens elba BARB I
$ob AR Phytophthora spp. WYY {6
EREEGEBERE. "EHERBRERYEE
HMEBEHZESORYLH, 2RFEBRIORR, I
SRR U KELBRBIEFRPMAMER
Aspergillus spp. 513 ¥) , 7] B 0 g A1 K F AL 4
ARE 66 M 19% M, ALBP R, RMEFT
FA i BRFRAERBHERELGYRRE,
KARMKARFEBEREFEHREB AR~
K FBELYER, RAEZMAEYEYE, B
BEE%IY EEYABREFR D, ENERRERM
YRR EE RS, RLSBORERHE
PR AR, EBRBER LN, FREEK
B BRBIEFY P ARFIRR, o] 8 5 1 55 1
B s0%M, EALRRPABRBNERB,IA
FiEEx EMELEYERAEHERRHAEM.
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4% Salvia miltiorrhiza Bunge % A5 5%
MEEPS, BFENTERBRK AHETHER, &
W RHATRERA LR B EGHE A
TR B A A R AR B T IRk, 2R I B
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REBFREHEERGILARL K FTSE i
HIT MM RBTHEASEMETNASE.
0~60 cm + )2 )+ SEE AT TR . A HLE 10. 2
g/kg  2H 0.7 g/kg  EMA 67.5 mg/kg. F 3Bk
14.9 mg/kg. B 4 130.9 mg/kg. H M & 16.8
mg/kg 34 1. 6 mg/kg HH4E 12. 1 mg/kg A
B 0.8 mg/kg.,

REFERELELE 3K PRER 24 m*, &
HEAY 1/3 SRR, 55 509 2/3 OB HE , BE AR 2 3Rt
fE. S F 20024 3 3 8 HEBRARK/PKX,6
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