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BE:;1L.Omg+ L' IBA+2.0mg« L™ NAA(T2)H 1. Omg « L™ IBA+1.0 mg - L7 6-BA(T)HAN B EBHHF4
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BRI B AR R, XA AR 5 R B2 R4 R AT R L 3R 4 IR A i
mh AR AERENEX.

1 Mﬂ%ﬁ%

1.1 #RREAH

LRI ETFARREABTNTER, 2WMEREREERFEABLENRNFRERY N4
i (Achyranthes bidentata BL. ). & K ¥k IBA,NAA,6-BA,MJ & 54r#r4l ) B Sigma 2 F]. 5588
SRR R 7 64 TR v A (A > 98 %) W I B LB AR AR 4 A H .
1.2 HFi&E

2015 4E 7 H 15 A BM FHEM TRERB S B EES, FHHKE 3~15 cm FTSHITE .
HEFREE  RIET RS0 SR, T 2015 46 8 B 10 H 4G, Y6 F R AL 904 K 9 FR 40 & o 4 BE 4 i i 4T
PLFBiAb 3. (DCK (WP B . 248K (2)T1:1.0 mg» L™ IBA;(3)T2:1.0 mg+* L ' IBA+2.0 mg+ L™}
NAA;(4)T3:1.0 mg+ L™' IBA+1.0mg+ L™ 6-BA;(5)T4:1.0 mg + L7 IBA+1.0 mg « L™ MJ. B{E3K
- IE R B R K BR L, B AL 3R 4 17 (50 #R/4T) SR B 3 d(1 R/ ), A Rk AR K 0 E) R AT IR K H
Yt FRETALEE 90 dOBGHRID R FERRESS , T 105 'CRHF 30 min, 60 CHT MpwEIfat 40 HiF. B
FFERES R &L
1.3 £¥FiEiR

B HEFEYLRE 10 R BB W E KRS RKUEBHHEE.
1.4 FHEBMBEESRONESE
1.4.1 FHRBROWE

B A O TARIEE S 0. 1 gCBRE 3 A E ) A 10 mL BIEE, ¥4T 30 min A RIREC 1 5k,
BAMBREAFBERIK EHERM, TIREZELNUBEREZ TS, MA 4 moL « LT ## 10 mL,
85 ‘C/Kf% 1 h, B /5N& 15 10 mL,60 "CEFMAEAR 2 W15 min/W) ,WME T EBRHFBERSE Z T, AL
MEEEAE 1 mL BT ERALEN 0. 22 ym), AT & WA A% (HPLO W&,

B3 &0 BRI A ALY (Agilent 1200 LC) , Eclipse XDB-Cy 1+ (4. 6 mm X 150 mm), Fish 48 K
FA - 7K - K BEBR (90 ¢ 10 ¢ 0. 1) ;3% 0. 9 mL « min ', &R 25 C, 4 M+ 210 nm, #EREE 20 pL.
1.4.2 BigsmmE

BEER % BB RRBURE B 0. 1 g (43R 3 P SD) , N B 10 mL, #B75 #2130 min, Y £ FR ¥ , 7598 AR s
FREBSEER 3K, AHERR, TIREZRNEMERKEET MPEEAZE 3 oL, BRYFHARER 0.22 yum
B FL B R uE L FI T HPLC sz,

B AR B — K — VKBEBE (16 ¢+ 84 ¢ 0. 1) i 1 mL - min ™', iR 25 C,MMWEKH
252 nm, FHEE 20 uL.
1.5 HiEsE

FREERBIR AT E M. I AL T B B 2 7 B E 3 E R 2 (Duncan's). BN HE S BE
SPSS #1 Excel 4R % T M.

2 & R

2.1 FEEWERDRELLSEX & BEWF RO ZMW

R R W A 0 R L AL X 2 AR 2 MR BT L3R 1. g 3 1 B0, 45 b B 451 4 S 40 Bk 7 2
—ERREVER , Hh T2 b3 CK BERE T 7. 6% (P<0.05), AL B 5 CK M R A X3 B &k
ZH. FEH 1 0mge L IBA+2.0 mg+ L7' NAA Hp[RI AL 3 7T {2 o 40 B st b 304y 9 AR 4G &% 4 A0 B 0 4 B
BEHEWERN, 5 CK LR LEERER AXFRETH A YENREYEERMN(P<0.05),T1,
T2,T3, T4 AbE A Bk CK 80 19.1%.29.2% .24. 4% 1 34.8% , H b T4 4 (1.0 mg » L' IBA+
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1.0mg« L' MDXt 4B FE A=Y BRREEF KN T2(1.0 mg » L7HIBA+2.0 mg « L7' NAA)

Ah . ‘
£1 TREVEKYRESLENGBREYEERNBW

4B/ (mg + L7 PRE/cm B /em ORTRE/
CK . 83.33%1.45(b) 31.0040. 58(a) - 3.75£0.07(d)
1.0 IBA(TD 85. 00+ 1. 53(ab) 32.33%0.88(a) . 4.47+£0.06(c)
1.0 IBA+2. 0 NAA(T2) 89. 671 1. 86(a) 30.67£0.67(a)  4.85%0.11(ab)
1.0 IBA+1.0 6 —BA(T3) 84.40=+0. 95(b) 30.93140.52(a) =~ 4.67%0.09(bo)
1.0 IBA+1.0 MI(TD) 86. 33F2. 03(ab) 31.67+0. 88(a) 5.06£0. 05(a)

E:RPARAFERS LSDRE 5% KFERBE . TH.

2.2 AEHEPERKYRELLLENFBERPFHRESENT W
A FEAEY LK Y D He AL B X 4 B AR o SR BR & B8 i L 28 2. DR o SR BR A9 M X & B (mg/
OXRE HLEYE CK EARBEN TR, Kb T3 AHE CKMATR, F LR EHER. HALBRG
FHARMER M ETBEXBTEORE, B T4 4o Hib K B YE CK H R, Kb TS 4B
CK @ FWMT 17. 7% (P<<0.05),%B 1.0 mg « L IBA+1.0 mg « L' 6-BA thRI b B AT {2 3 4 BB AR
FERCRBR G B, T HA A B AR F 4 BB P FERBROTE.
R2 FAEEYEKYRASRENSBRRPFERRS BTN

4hPE/(mg « L) FHRBER/(mg-g™)) FEURBRAE/(mg- #D
CK 22, 4240. 77(a) 84.15+2. 97(be)
1. 0 IBA(TD 19. 7740. 35(be) 88.38+1.55(be)
1.0 IBA+2. 0 NAA(T2) 18.49+£0.11(e) 89. 63+ 1. 70(b)
1.0 IBA+1. 0 6-BA(T3) 21. 2440. 66(ab) 99, 044 1. 18(a)
1.0 IBA+1. 0 MJ(T4) 16. 85+0. 43(d) 83.3241. 62¢c)

2.3 FEEY K B b 4 I8 x4 B AR vt B 5 R 4 B0 R 0

AR R A B A AR il 7 S S BRI R 3. N AR i B A X & B (mg - g7 1)
KE A BAGE CK M, bk T, T2 M TS B4 BRPWB AN SEABEEER,
SHIIT 24%.32%.28%,T1. T2 # T3 MW A BEWER. N4 BAR P8 L S E BIHET &8 X
BRFEORE, SHEAHE CK A 81 (P<0.05), ¥WIRFEH AF/NE. T2, T3,T1, T4, He T2
Ak B4 1 4 TR o 3 R S5 TR A B R R, b CK 6 m 81.5%. 1B T2 1 T3 [AIF WA B EHER. 8 1.0 mg -
L' IBA+2.0mg+ L' NAAFI 1.0 mg+ L™ IBA+1.0 mg « L™! 6-BA AbB B4 F F 4 B H b i & B
MR, ‘
#3 AEMEYEKURASLENEBRRPHESTHSRHKT

A/ (mg+ L7 WEEMEER/ (mgeg™?) Wi R S S/ (mg » BT
CK . 0. 25+0. 004(c) 0.924£0.03(c)
1. 0 IBA(TD) 0. 31£0. 004(ab) 1. 3720. 008(b)
1. 0 IBA+2.0 NAA(T2) 0.3320.01(a) . . 1.62+0.09(a)
1.0 IBA+1.0 6-BA(T3) 0.32240.02(a) 1. 4740. 06(ab)
1.0 IBA+1.0 MJ(T4) 0. 27+0. 02(be) 1.360. 18(b)

3 Sritig

AREERYENEINERRTRAA EHER BB ZHMRERB=WHE R . IBA
MNAABTEKELXHYATH, SEYARO SR BMREKRESUYE—-EHER . ZMEERE
7~,1.0 mg « L7" IBA BUMIBEIGE A4 BESh M A b 4 BRI SR B IR K R AE Y B MR BB RAEH, X 54R
AP ER -, BEER,1.Omg» L7 IBA+2.0 mg « L™ NAA(T2) thFE 4L B 55 IBA #h
B4 BREFERNE WAL ES B DEFHEHRRE EAESENEYINEERRRERHESTS
B A T AR IS R R AR A K R (IBA 71 NAA) KL BE 4 BE B 45 R 5 I R A AR A4, & 40 Ab 28 5F 4 B AR
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KU EBEER 4R TR EYEN R RN EEENERN, K 1.0mg+ L' IBA+1.0 mg- L™
MI(TOLABRFEF FHERBRUETHRSEDENHE, KKK T2(1.0 mg » L7 IBA+2.0 mg « L7 NAA)Y &b
B ARNRBREIENGATS SN TREETEAAEENIREX.

YA KRR NEEWEAYNER, FARKERB=YH R BUEREENE R REMNFRE
B ,IBA,NAA,6-BA,MJ IR AR RE LAMEY A K YR FAEEY . T #HEMER=EHELE
YRR ERNRE LR, NTRHE=ZFERGENAR” . IAZSFAERE R SR HYASER AR
BN LR BB IBANAA . 6-BA M B 50 U 7] 4b B XA 9 =05 2890 i & BURY 52 0, A BT 508
MAREASEDERYFEXFRBRABRIEEHTEE, BB THUMNER. B T4 LB KASLEA
WEBRRFFRRRNEESHEIEM, K T3 ABEAS CKHELEZREABEKE, L CKEMT 17.7%
(P<0.05), {8 1.0 mg + L™ IBA+1.0 mg » L™' 6-BA thRIA BRI {2 3 4 iR D F B MW R E. 78S
KERBEIBRF HYBEEEESESESNEA FRERBIBPEHBENSRABEHEEF B NE
AP, 1.0 mg+ L7 IBA+1.0 mg « L' 6-BA th AL HWBE{R# T HE B =W B FR BB PLBHEEN
RiEVEBRTHXBHARBRESE WNTRETFRBPEHE2FOHE. HERANEERFTH 56
R HENEYERBATRSARARERB=YHENERAR. ZRRERRA ARAEDERYRA S
AbERN A RAR L I SR E B EMIERN, Wl KB /K. T2, T3, T1, T4, i T2 1 T3 [H]H B
EREUHER N4 BRFHEESHELENIERK, A3 81.5%M59.8%. FH 1.0 mg+ L' IBA+2.0 mg
«L'NAAFM 1.0mg+ L' IBA+1.0 mg+ L™ 6-BA A FEXT 4 B Bl i IR BB A F).

HBTEMMBEER HERREERAERS N REAEREREY. Bl S8 BETER,
1.Omg+ L' IBA+1.0mg« L7 MI(TOABEEREEMN THBRETHRSEDEMRE BN RF=HE
HMB SN EHRAERENLE. 1.0 mg L7 IBA+1.0 mg » L' 6-BA (T AT BN 4 BH
AEREFTAREMN EHEENBZ TN BEIENBEACK AR ERHRE . 8FHNTHRBRAM=BME R
MR,

2 £ X W

[1] HEHAAE/AS FERAGR—FOIS] 5. FEERGR S H R, 2015.72-73,

[2] WSEH.HREYHEN. RESHARASNAXRIM] £E. BB SR, 2014,

(3] WBEHERE. AYEEE(M] LR REHH HmE, 2012,

(4] REW GRE @BV XEXEVEYERYEN S BRAGHAAE R REMRNB I, F82,2009,40(1):135-137,

[5] £ ¥ .EBE.3%L.S WURERHALTEREFSNBERE WM. PEZH,2008,39(9):1400-1403,

[6] #WEH FLE2BA.Z AYIERRAASERAASHEHLYHRMROEZWI]. HH,2010,41(5):813-818,

(7] WEX.E B B S EYEKAWHERLTHNARERESI] SRR, 2001,13(5) . 322-326,

8] Waseem K, Jilani M S, Rapid plant regeneration of chrysanthemum (chrysanthemum morifolium I, ) through shoot tip culture[J]. Afri-
can Journal of Biotechnology,2009,8(9):1871-1877,

[9] 4k HGIBRAE MR, % NAAMZBUCHERE RS A= ERMELHHYERET. FERFEER 2015,31(1)116-121.

[10] BE® EF4E, THEF. € HYUENASEBRBERNASEAY S RAEWEI]. +H25,2011,34(5) ,661-664,

[11] WangY, WuLF, YuaZL. The role of jasmonic acid and methy jasmonate in plant induced disease resistance[J]. J Biol,2007,17(1);11-
12.

{127 Bonfill M, Mangas S, Moyano E, et al. Production of centellosides and phytosterols in cell suspension cultures of Centella asiatica[ J].
Plant Cell Tiss Organ Cult,2011,104.61-67,

[13] Mangas S, Bonfill M, Osuna L, et al. The effect of methyl jasmonate on triterpene and sterol metabolisms of Centella asiatica, Ruscus
aculeatus and Galphimia glauca cultured plants{J]. Phytochemistry, 2006,67(8):2041-2049,

[14] Sirvent T, Gibson D. Induction of hypericins and hyperforin in Hperacum L. in response to biotic and chemical elicitors{]]. Physiol Mol
Plant Pathol, 2002,60(6):311-320.

[15] LiJ T, HuZ H. Accumulation and Dynamic Trends of Triterpenoid Saponin in Vegetative Organs of Achyranthes bidentata BL[J]. ] in-
tegr Plant Biol,2009,51(2);122-129.

[16] ZF&= BaOiG . YIEE. +BEABTFREASMOBRDEHRL]. F52,2007,38(10):1570-1575.

[17] ¥4, HAE, NEN,. 5 RRBYBRLRF R EANRBEROFWE]. FEEEEER,2001,7(2):22-25,

[18] Sun] W, Zhang H, Wang F Y, et al. Effects of methyl jasmonate on accumulation and release of main tropane alkaloids in liquid cul-



# 54 33 . F HUAEKDYRAFBRAERAIZHEARSBRRG YR 105

[19]
[20]

f21]
[223

[23]

(24]

[25]

(26]

(27]

tures of Datura stramonium hairy root[J]. China Journal of Chinese Materla medica,2013,38(11):1712-1718.

BEX EER.THE A RRESRSHRAARI] AREWERE,2004,26(2):113-118,

ZEEE KTR BRI E. SR TR B EERRERE KA LBRENE ML) TR A% %R (ARMERM, 2014,
42(3):105-108.

HEH FEH.RBA, S AP ERENASEROASEEYRBR GBI, PEH,2010,41(5) :813-818.

Meyer H J, Standen ]J. The in vitro production of an anthocyanin from cell cultures of oxalis linearis{ J]. Plant cell tissue and organ cul-
ture,1995,40.55-58,

Luo H M, Zhu Y J. Transcriptional data mining of Salvia miltiorrhiza in response to methyl jasmonate to examine the mechanism of bio-
active compound biosynthesis and regulation[J]. Physiologia Plantarum,2014,152(2) ;241-255.

Wang X Y, Cui G H, Huang L Q, et al. Effécts of methy! jasmonate on accumulation and release of tanshinones in suspension cultures
of Salvia miltiorrhiza hairy root[J]. China Journal of Chinese Materla medica, 2007, 32(4);300-302.

Wu SQ, YuXK, Lian M L, et al. Several factors affecting hypericin production of Hypericum perforatum during adventitious root cul-
ture in airlift bioreactors[J]. Acta Physiologlae Plantarum,2014,36(4) :975-981.

Wang Q J, Zheng L .P. Propagation of Salvia miltiorrhiza from hairy root explants via somatic embryogenesis and tanshinone content in
obtained plants[J]. Industrial Crops and Products,50:648-653.

HEH E K. & A % THASABBUAEAEESKREMNE (TCMIRFP-ESOO MBS M ALI]. PR3, 2009, 7(8);,
622-625.

Effects of plant growth substance on Growth and Major Medicinal
Components Accumulation of Achyranthes bidentata BI

LI Jinting, QI Wanzhen, HAN Xueping, WANG Can, LIU Xueyuan, LIU Yajing, MA Yaying

(College of Life Sciences; Engineering Technology Research Center of Nursing and

Utilization of Genuine Chinese Crude Drugs, University of Henan Province, Henan Normal University, Xinxiang 453007, China)

Abstract: The effect of plant growth substance on the growth and major medicinal components of Achyranthes bidentate

Bl. was investigated by spraying cultured seedlings with different combinations of exogenous hormones and phytochemical meth-
od. The results showed that 1.0 mg *+ L.7! IBA+1.0 mg « L™" MJ (T4) coordination treatment significantly promoted under-
ground biomass increasing in A bidentata, 1.0 mg + L.7! IBA+1.0 mg + L™ 6-BA (T3) coordination treatment was benefit for
oleanolic acid accumulation in root, whereas 1.0 mg «+ L™ IBA+2.0 mg+* L™ NAA (T2) and 1.0 mg *+ L™! IBA+1.0 mg *

L~! 6-BA (T3) treatment also significantly promoted ecdysterone accumulation in roots. Taking into account of each index in

this experiment, 1.0 mg « L™ IBA+1.0 mg » L™! 6-BA (T3) treatment was advantageous to growth, the oleanolic acid and

ecdysterone total contents increasing in root of A bidentate, and are beneficial to the improvement the output and quality of A

bidentate crude drug.

Keywords: Achyranthes bidentata Bl. ; plant growth substance; biological characteristics; oleanolic acid; ecdysterone



