Botanical Research 1H¥J%HH 5T, 2019, 8(6), 438-444 Hans )0
Published Online November 2019 in Hans. http://www.hanspub.org/journal/br
https://doi.org/10.12677/br.2019.86055

Study on Callus Induction and Salidroside
Accumulation in Rhodiola L.

Guozhen Zhang!2, Jie Xie3, Xiaobo Qin124*, Bei Niu?*, Dongmei Hu4, Xiaodong Shiz,
Lijuan Fan14, Xinyi XuS5, Yifei Qin¢

!Sichuan Natural Resource Institute, Chengdu Sichuan

2Key Laboratory of Coarse Cereal Processing, Ministry of Agriculture and Rural Affairs, Chengdu University,
Chengdu Sichuan

3College of Life Science, Sichuan Normal University, Chengdu Sichuan

4Key Laboratory of Bio-Resources and Eco-Environment of Ministry of Education, College of Life Sciences, Sichuan
University, Chengdu Sichuan

>The Experimental High School Attached to UESTC, Chengdu Sichuan

6Chengdu Mozigiao Primary School, Chengdu Sichuan

Email: ‘gxb_2003@163.com, '365421402@qq.com

Received: Sep. 27", 2019; accepted: Oct. 24", 2019; published: Oct. 31%, 2019

Abstract

A highly effective and rapid culture system of callus was developed by cultivating callus from
leaves, stems and roots of Rhodiola L. The design and analysis of multivariate experiments showed
the optimum medium for callus induction was MS + 2.0 mg/L 6-BA + 0.2 mg/L NAA + 0.1 mg/L
2,4-D. The effects of methyl jasmonate (Me]JA) on callus biomass and bioaccumulation of salidro-
side were studied by adding Me]JA. It was found that the concentration of MeJA had significant ef-
fects on callus biomass and bioaccumulation of salidroside, of which 25.0 mg/L MeJA had the best
effect on callus biomass and accumulation of salidroside. Therefore, callus culture is an effective
way to obtain a large number of active substances of Rhodiola, which provides a raw material for
the production of Rhodiola products.
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1. 5|18

415 K N5 R BH(Crassulaceae) £L 5t K J& (Rhodiola L) A FA B W EARNEY), 24 KA 1,700 m 4R
PLER R LS R RS Al b, AEAHEEES, B TACERR AL, AFEIERR. SR,
WPNAIAEZE[1] [2] [3]. L REFZMA AR, #58 “BAS” , £ MR E G H R KA R R
YIRS [4]. 25 R BETE A BR 90 2, H 25 F DA 3 BEAVRYT I 48 | A& LI it A Be iy I8 #ves
WTAER, B AN AL SR B 50 75 24 R 3, H T A A A Préa b Pk 557 ALE R R I VEH
A H I e RS P S DK (5] [6]0 AL RIEAE G R R P B “[EAERIE” 2 D3k, HAPUE. Jiogs .
PUKTT  PUMBEARS S W TIRe, B b RS DIRE7]. LR RN FEAHER, mWlE., &
GEHK S, HAh R AN RS A R AR OGRS EE A FELE[6] [7] [8].

LR REZNRARGHE, HTHAEFERESEESHEE, AREKESE, WME-RK, FpEEH
TRE MR, (AR E N DM AR HIRZ . T GaX 8, B 5N GUTFIE 2 i
BRERIBRAZ R TR AE[9]. A FRAHET TR0 LU RIL FAR B FAR . BA IR .
WHR A, DA ADAE MRS 37 M A P2 AR AR B B 3R RS . MR — . SRS 10]. 20
SR A R E AR, G, SRR T B i 7 L0 SR A IR A 5 L 2R R A AR (1
AP EEE . AP RAEL R RALRE TR RIS b, b TR &P S AL A KR DL a5
REFE RN, Jyil i YA B2 23055 72 R F 20 50 R AR AR = P 3 L B U 0k 47
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2. R EE
2.1. EYHR

PRI PIT i AR R RS T DU )1 8 X AL 5 OR R
2.2. SMEFRIALEE

A 2L RAE KM TR, BH 75% (WY)BEREIRIE 1 min, FHITE KB 3 K, BB 0.5%
&AL R (HeCL)E IR 3 min, #i o FC B /KM oE T

2.3. ARAARESMBRIETT

KB RIH R YI R 1 em® (/N Bl ks 2%, AN EASNE SRR, @Ay
PSR IR EAC 7 NI R : MS [11]+ 1.0~3.0 mg/L 6-BA, 5{j& MS +1.0~3.0 mg/L 6-BA + 0.1~0.4 mg/L NAA
+0.05~0.2 mg/L 2,4-D. @AGHLFESFEIFEILM NG 3%IERE. 0.7%E I8N, pH=5.8, =& 28 C. Mk
N2 M, —HE TR 16 W8 h hEi3E, ik 2000Lx; B —4HREREFE, B 20d, XHOLERYE
5 780 AR . A LUE SN 20 MM, 3IRER. 20d 5, BIBESHNE
TR AYIEG 1.0 em® /B, SRk 2 4, —HIANFAERFIEFSACE, B—HER RN E5GHN
BRI HATRAIE TR, 5 20d BE IR, R Z R T A ) #E i o

2.4. BESRHELEREM AR REKMAIXERRFN

AT G B PR SR R R (Me AR FE, 7R A 205 S35 5736 TP 43 B In N MelA 5.0, 25.0+ 50.0.
100.0 mg/L, PAARNN MeJA AXTHE(0 mg/L), Ka 1 AREGHLNEEFRE B, VIYRE R EN A
MeJA WA HLRE SR FERMATR IR, 254, 8. 12d MklEEEwE. 45 KESE.

2.5. EIEEIME

S ) @A LR B R TEE KT BE 2~3 W), BB s R EE, ALK BRI T @ i A R
Ky, FREEYIE. RGN 40°CHTRAE T, 48 h JERRTE.

2.6. ARXESEHNE

FETRFRELLL S R E bR UE S 10 mg IEMERZE 10 mL BT, #2251, EHIK 1.0 /L xRS S,
R AR B RT IR 59 0.50, 0.75, 1.00, 1.25, 1.50, 1.75, 2.00 mL BT 10 mL &P HFHFEERE
10 mL, 20 5IFEEK 0.05, 0.075, 0.10, 0.125, 0.15, 0.175, 0.20 g/L X8 5 I8 VBGIEAT 8 OB (B A6
W, b 2k

FREAL S R AR AT 158 2K 0.50 g &8 50 mL —FJf A, I 10 mL BB, VA MREE S FR(EE 7 125
W &MR, AR 30 min J5, BN 75 CHEE/KBHF I S h, AHEH PR R E, Bk
TEWRAT 0.22 pm B IR HEATIE D8, EOGMRIRORAT, 5 S0 Rl & H . AlE K 275 nm;
B H EE-7K(85:15)s UE 1 mL/min; HEFEE 10 pL; AR 28°C; {REIHT[A] 11.5 min,

2.7. WHEGE

BHHLETE = (B HS B IMEERED) x 100%
IR SPSS BAFREAT 5 Z2 00 M, SR XS 1 R/ it 3 22 S0 B8 R 4T 22 52 0 » 825 KF 4 0.05,
BEMACEE 3 IRE AL
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3. ZRE S
3.1. BBAANIFES

3.1.1. EYEKRXNAGHANES

BB AN RIS, 7 d A ARG, K1 EIR, 6-BA B FLFAM
R PR A SR A KR R, BRI N 6-BA, RIRIE S . B 6-BA IR
Frim, M HEERE S, (A HL R ARSI WKRIE 2.0 mg/L 1) 6-BA RE15F 85.59% + 3.1%
(i b e AR SRR A 2044, 3.0 mg/L ¥ 6-BA B AR B A 4SRN E =, HR i H i hsifs, J#
REMFD, FAERNIZE. BINAA, 2,4-D 5K, #E 0.2 mg/L I NAA F1 0.1 mg/L [ 2,4-D X4
FRM &AM E R . 2.0 mg/L 6-BA 5 0.2 mg/L ] NAA & 0.1 mg/L 2,4-D (A% 5S40 5
Rt R AR B A LA RO e, 52508 95.96% + 2.3%.

Table 1. Effect of plant growth regulators (PGRs) on callus induction from leaf of Rhodiola; The different letters in the same
column mean the significant difference (P < 0.05) by Duncan’s LSD Test. The same below

= 1. EEKETHINLIRRM FEFAEAFSNEN; RPTFEFEERFPERENEZEERNREFEZEP<
0.05). HERE

BRI /mg-L™
Concentration of PGRs (mg-L™) HE=R/% BHEHL S
Callus induction rate(r/%) Morphology of callus
6-BA NAA 2,4-D
1.0 0 0 60.05 + 4.0° B2, IR
2.0 0 0 85.59 +£3.1° B, mRgieE
3.0 0 0 90.35 + 4.2° BiAR, IR
1.0 0.1 0 61.42+3.8° B, ARG
2.0 0.2 0 88.22 £2.9° B, RARENZ
3.0 0.4 0 92.63 £ 4.1° BiAR, IR
1.0 0 0.1 65.86+ 1.5° B2, IR
2.0 0 0.05 86.11 £2.2° B2, mRgieE
3.0 0 0.2 94.33 £ 1.8° AL, JRPRGE
1.0 0.1 0.05 68.75+1.4° B2, R
2.0 0.2 0.1 95.96 + 2.3 B, RARENZ
3.0 0.4 0.2 95.14 2.8 Btk , IR
1.0 0.4 0.1 69.58 £1.5° B, ARG
2.0 0.2 0.2 93.56 +2.1° B, RARENZ
3.0 0.1 0.05 95.09 £ 2.0° RS, RPRGE

3.1.2. FRISMEG AHERFIHTE

Ry 250 MR 3 RAME AR IR TR L m i RE IR AT R AR T, KIUME R EE AT S
BrrEt b, 3 MBI B R ERARZCGE 2). Fit, 2HAKEHHRTE SR TR ARG A
SMEARZE SRR, R 3 a4
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Table 2. Effect of different explant tissues on callus induction from Rhodiola

= 2. SMERIMI R R EGHERFSHFE

WERE /mg- L™
S Concentration of PGRs (mg-L™") A%
Explants Callus induction rate (¥/%)
6-BA NAA 2,4-D

2.0 0.2 0 88.22+2.9%

- 2.0 0.2 0.1 95.96 £2.3*
2.0 0.2 0.2 93.56 £2.1*

2.0 0.2 0 89.47 £2.6"

ES 2.0 0.2 0.1 96.71 +2.2°
2.0 0.2 0.2 91.85+2.8"

2.0 0.2 0 86.77 £3.0*

R 2.0 0.2 0.1 93.44£2.7%
2.0 0.2 0.2 91.03 £2.4*

3.3, KEHIX BB RESHHN

SMELPRSY BIBAT R 7 SRR 15 0, MEERIDEH T SR T B S ROASUB IR, e
RS IR, T4 4 d SAEWEERI R, BB, BRI, ML, BIEt R
10 d, FFHEERE AR MRS RS ZAE R, B0 5 d FAH R GTALSVER, (B e85 B4,
TR, RERGEHDI R, 30 d 5 @0 SUN T E AR

3.1.4. BRREHNAGAEARLIRRE S BN

Z WA IR 2 (AL A S R R AR TR AR A o Bt AR ARCE I (4 20 i 2k
Wtk MIEHRE TR, FUBRAE BPRGHITER: FINLFRRH S BN 3 AEATRE, HE4%NA
By LJr@ds, B2 4 A0, RS EVR TR 3). 4PREN], AT 2 Y
@A, EHIETERE T R, RN RS R H IR R

Table 3. Effect of subculture times on callus growth and salidroside contents of Rhodiola

=3 MRRBAGEAEKNIIXESENF M

AARRE RHBHAFRS ARRHEER
Subculture times Morphology of callus Salidroside contents

1 geat, BRSHIERE 0.667% = 2.9°

2 geat, BRSGHIERE 0.685% +2.5°

3 g, B RRES 0.697% + 2.8

4 AR, B RPRG R 0.503% +2.6°

5 TR, tAEL 0.331%+2.2°

3.2. FAERFERLER YN BGHEAE K RARRXERRIIFN

WHLTERFE 10d J5, A 25 mg/L 1 MelA, 737402 0, 4, 8, 12d J5 &I, A MeJA 0~4 d
i, AL TYERATE. RS 4 d, SGHLAPORRESEIERAMECE 4). FANEEE
REFRI R kA3 0, T E KA SR R & R W IT R RIEE N . B, @A RFRE 10 d
BN Me-JA 4bFE 4 d Jy et A BE R %
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Table 4. Effect of MeJA treatment days on callus biomass and accumulation of salidroside in Rhodiola (n =10)

= 4. FEKHBRLIER BN IR RAEGARE KRNI KERRNEW (2 = 10)

AERH(d) FHE () AFREFR (mg) AFRE&H(ng/g)
Treatment days DryWeight Salidroside yield Salidroside contents
0 1.40 9.59 6.85+£2.5°
4 1.42 40.82 28.75+3.2°
8 1.26 11.55 9.17+3.5°
12 1.00 6.59 6.59 £2.8°

3.3. BEFRFEKRENRGELE KNI RXER RN

AR 10 d R IIASFIR EE ) MeTA KL, BEE MeJA T, @UiHRTYEAN N HIRE
0~100 mg/L B, L5 REF 1) & E A= EAEZHHE N, 24 MeJA BIKRE N 100 mg/L B, 8B ME (G 5).
PRI, ARIGERE MeJA WRIEN 25 mg/L AR A BATA S E KA = RIZL SR & = 1 B R

Table 5. Effect of the concentration of MeJA on callus biomass and accumulation of salidroside in Rhodiola (n = 10)

5. RAESKHEGREM IR RAGAREKFMIKRXERZNFMW(n = 10)

ISR FTRRIK B (mg/L) THE () ARRET=&(mg) AFRF SR (ng/g)

Concentration of MeJA DryWeight Salidroside yield Salidroside contents
0 1.40 9.59 6.85+2.5°
5 135 13.09 9.69 +3.0°
25 133 30.41 22.86+2.8"
50 1.19 32.57 27.37+3.1°
100 1.03 33.15 32.18 £2.9°

4. i

& H AR AR L S B R AA R P R AL R B H S B - R RE LT L TR ) RSk
X LR A LS ST T, 45 B8 2 H & MR A 1T DA R 8 b SME R B 22
SR, REAESEHAL. MYBEREEGASNEE K PRGEIER, FRKRES5MRIHENZ
Rl A A AL T B — AR KR AR AR FRIN TR 40 St R A A4V K g A e R s, B 404K
IR RE A, 35 1388 B . 2t KR T s iy, TEARIE IR X AR KT, AR KRS &2 8 — 2 i,
I B R IUE A K A v REIS, X @A T RS A K= AR . 2 S R AR A L 4
HEE . ST 2R A E LK, SR ErE S aarsal, g agus RS, H
At E A K.

KRB EDEMD T, FESMATHEMOEAL, R EESE T EEEKELRE,
TR A KR E ~ A 2 DA ST I 775 A= R S A AT R R 7 vk A AR [12] [13], 2o B
WIREEE [ 14]. AR, HERELMES S PRS2 IR AR, B B R R, A
RRHERGHE R R IL, ST, E MR AR A P2 15] . RFFCIRIE R, AN [R]E 3 ) 40 ot
FS TN REEARF, RALMRER— 2R EKN A AT UE SN ESES, kESTFE
P BRI TS I . A AARGE R, SRR BB SRV MeJA 100 mg/L, #5577 21 KJ5, W
RE A= 5L 8.93 mg/L N KAE[16]. AFFFR I EHHLEKTZE 10 R, M1 25 mg/L MeJA ¥

DOI: 10.12677/br.2019.86055 443 JERZIEERTI


https://doi.org/10.12677/br.2019.86055

KEE &

It 4 dJE, ANTAFRREGHARANERMISREFNRAR. B, EEnARERLRES, Frn
N R PP B SR TR ARV 2 SIS TRL R 2 5 R @A A U A R IR R B 2 5=

E&WE

VU8 BRI H (2018NZ0091. 2019YFS0107) Y1148 % 28 28 PERMIE B i S A BT L 45 2R T H

A b A R EB %ok N T EE A S 5 = T O3, 4 ¥ B (No.2018CC12) . VU Il 48 A 5 24 & #1 J= BLE T H
(2018KF007) 3L (7 % Bl o
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