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RE, M] 69Nt fisn Lk AEKAA -2 HER, MDA, AR, TEARZTORLSEAARRAZEN T,
¥4 Jm R 638 G Ak s 3 AP 4R 47 B (SOD,POD,CAT) @ KL 5 § R B A % 30 pmol/L 8 M] & AR B E 44 F
K&, 10 pmol/L 8 MJ &L BAE F 4 F R &. A% M] 4t 2 FR 2 56 LRAE T A mor o9 R R,

X B O RARTE; MA; BRE; REER; BER

FESES: Q949.777.7 XEkRERD: A MEHS: 1673 -9868(2017)05 - 0070 — 06
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WhEh e, vERNES S0 FEA MY EILR A FRL, WG SEY ML= a2 GEE T,
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524 A B RAR v A RO o iR . Yukimune 250 ST RSN 100 pmol/ L 2K AT R H g T WPM £
FERAE U] AR R A S . PSR AR N R IR 18 d S 200 pmol/ L ZE TR S S AR P 3 d AT DL E
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A5 50 B R VU RS R 2R AR R 2R 2R B RAR =) S TR L = R, MRS 37 R BS MR 373, 6
WMERRFREE. A EN 0.5 g B4R, 150 mL WAREFREE, 25 °C, 110 r/min, BEF FEIFRFE. W BS Wik
B R F TP R IR B 43 A 10,20,30,40 pmol/L B MJ #1715 S AL B, 12 d J5 YR FH T AH CHE Brill %2 .
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HRHE Giannopolitis 250 {1 75 vk I 52 48 S8 A6 W) B AL B (SOD) 36 1 5 3 & Ak SV (CCAT) 15 M 1 ) 72 AR 4
Aebi"™ iy T7 1k i A ALY EE (POD) 16 1 A9 I 28 #425k ak B4R A 7 gtk A7

AT PR . AR & I E Y 2 e R XU B s, MDA R AR B L Z R (TBA) e 8
BT E
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Wl Zarate S5 RIREUT . BSA NSl B BAIRRTE 60 CTFRAMET . BFE K 5 4 50 H i #R
Bo.1g T#H, #EE N 10 mL CHCL,-MeOH-NH,OH(15 ¢ 5 ¢ 1), #A$2H 30 min, 25 ‘CZE 47 2 I ik
B (10 by, IEARESIE, H 2 mL CHCL #pyk 2 i, GIFIER)E 40 CESRAF R T, 5REYH 5 mL
CHCl; #1 2 mL 1 mol/L H,SO, ¥, #8572 5 WG R T vk is h k&K pH 2 10, 2 om
A 2 mL CHCL, #88¢; # B ZEWERANZ, T 40 CEFESE T, H 1 mL MeOH B75 %, NHE G
s BEAIR 0. 22 pm JERLUE . —4 CAERH.

H 7% 5 Ht (Shimadzw) LC-60A S %08 A G35 % 44618 A%+ Ultimate XB-C18 W AH €54 (5 pm.,
4.6X250 mm); Vi BhAH O+ JS R 22 vp ik (0. 05 mol/L ES R 4%, pH=4.6)=58 : 42, 0. 0025 mol/L
SDS; Wi 1. 0 mL/min; KP4+ 215 nm; AEHE 40 C; SR 10 pl. A ERPNESHARE
w5 Bl bR 1fE A (Sigma) . 43 i BE i RL BT i R S 100 pg/ml, 200 pg/mL, 300 pg/mL, 400 pg/mlL,
500 pg/mL B bR ME ST AW, #5008 Lk 9 HPLC &I 4% 28 0847 0 %2, AR 4 06 1 AR (YY) X A o 5 vk
(XD 2l br e i 2, I 43 0 T H 580 i R % B R 2R R o T e M Il 0 O R L R RS A ORI R e Y A o 0 A
WKL, RESEREERIE R R Y=33664.3X+1411221.6, R?=0.999 3; B & a4 Rm 10K
FEHY=9930.4X+102 781, R*=0.999 0.
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H1 20 pmol/L i) MJ A HE4 SOD iG iR . 15 1 118. 93 U/ (g« h), AXFIRA Y 1. 8 £i5. 40 pmol/L M]J 4b
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AWFFERI M) VE N —F ST, ol LLbl B AR 40 0 B A9 32 R B R 9 5 22 5 6o (1 400 i S A 40
PRI R A A A, SRS A0 TR o 5 A AL B AN N, 2t — R G G N 5] R AE 5 SR R e 3l s
s DT e DG B il 1) 45 B0 M R A A S R A AR 1 AR SR 2 0 s R A AR AR S L A
ARG AR BE MT U5 S A RS . AR R %5 00 5 34 I 0 B8 v (B 2 o 2 0 i 32 /. MDA A
PR AT R R S A5 S AR BT, 5 B0 v A AR R v B AT A G, R A AR A 9 U 4
i e S 2 W AR I 3 A R oM DG il P S P (R LA DG SR R B gk, DT A HE FE S b 28 A K A3 1 R R
%, WHTE T — 5.
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Effects of Methyl Jasmonate on Physiological Indexes and Accumulation

of Main Tropane Alkaloids in Atropa belladonna L. Hairy Roots

LI Lin-lin, LIU Jia, SU Bei-bei,
YANG Wei-xing, WU Neng-biao

School of Life Science , Southwest University / Key Laboratory of Eco-Environments in Three Gorges Reservoir Region ,

Ministry of Education, Chongqing 400715, China

Abstract: To study the effects of methyl jasmonate (MJ) on physiological indexes and accumulation of

main tropane alkaloids in Atropa belladonna L. hairy roots, MJ was added in different concentrations to

the medium. The results showed that M]J treatments inhibited hairy root growth, and the contents of solu-

ble protein, MDA and pro increased in different extends or first increased and then decreased. Changes in

the activity of the three protective enzymes (SOD, POD and CAT) was associated with the induction con-

centration. The highest accumulation of scopolamine and hyoscyamine was observed in the treatments of

30 pmol/L and 10 pmol/L M]J, respectively, thus indicating that MJ could significantly promote the accu-

mulation of secondary metabolites in A. belladonna hairy roots.

Key words: methyl jasmonate; Atropa belladonna ; hairy root; scopolamine; hyoscyamine
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