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Effects of Elicitors on Uronic Acid and the Total Flavonoid Content in
Alcea rosea Suspension Cells and Adventitious Root
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Tianjin University of Science & Technology, Tianjin 300457, China)

Abstract: In order to explore the influence of elicitors on secondary metabolites of Alcea rosea cells, methyl jasmonate,
salicylic acid and yeast extracts were used to treat Alcea rosea suspension cells and adventitious roots. The results showed
that methyl jasmonate and salicylic acid inhibited the growth of suspension cells and adventitious roots, but low concentra-
tion of yeast extracts were beneficial to their growth. While methyl jasmonate had no effect on the uronic acid content in both
cultures, salicylic acid and yeast extracts improved their uronic acid contents, and yeast extracts functioned better. In addi-
tion, the total flavonoid contents were effectively improved by these elicitors, and methyl jasmonate was the best, followed
by salicylic acid. These results concluded that during A/cea rosea suspension cells and adventitious roots culturing in vitro,
all the three elicitors have effect on cultures and the secondary metabolites in some degree, but the best was yeast extracts,
followed by salicylic acid.

Key words: Alcea rosea; suspension cells; adventitious root; elicitors; uronic acid; total flavonoids

B, NBR— LA RRAFAESE , AR R SRR i NS S AR iR,

ZARE Y. BIEAL R, IHET (K
HE) , AARENH) o (CRFHERR) o 2y RE:
) PR EARERA LR, IR B M ALY,
AARKAZG A, BAT il e B DR,
A RT LASES 7 OERE | FIBR | il IR AEC T, ST USRS T
&l RABAFAE. RN T A &5d 2 R/IMEAE | 7R

KR HEE: 2016-02-26; f&EIHHE: 2016-05-03

B R O BRI A 2 W LA R R A5 ), Horp
T TR LA L% TS SR 55 22 W i Dy 80 5 2otk e B 2 A
0o, S 2 T R RHE Y R 2 LAY K
SRATPHRETR Z2 LA D-RIMIERR . D—F FLBHREIR S5 LUK
T R el SRHIE IR (9 2 AT AE. DRI IR 1 5
YN BAT SAREDIR S S R HE R O, A Al

HELTE: RHEE JITHRIEEIFH (2012GA610011) ; FE% ARRHF AW H (U1332123)
EHEE N IR (1990—) , 5, WA, Larss; BEEE: %K, FIZEZ, xiszf@sina.com



e 24 -

JTF 3B R B AR L O TR 45 R ) A A
Gy PR RR O B R Y EE B2 Y. B
Bz Hh, BERERR I )2 I HIE DR SR il AL i U,
HATPRAEFNZE WUBANK B 2L

2 FHTFE Y A0 M B B IR R AR ) 2 2 B SR 4
AL AR A i T sk iez —, HA
JZ R JERT S AN ERBIEIRE T8 B R,
25 R AN RO 5 IR S B 25 7l AR Yy —
AN ERAE.

N 57 64 A BRI, 15 T 4 RE L ALY
ML= 2E H =R R TR, A 43 SR A i S T A
YT T AR T AR L | AN R
S Z/E i U TR |Ha 27070 S R s Oy s (B
JRBFRAL I T, 5 UL A7 AR R KR | K i
M H EHaEEL M OTRE. AR T
FRAAS RLEREE -5 055 A2l , ) A E A 257 AR IRk
AR o, TR A A A B S RURAT A RETE
GIEZ MR U I IR K7D i a7 A = (SR ap
A AR AN I 5 T T DLSE A U I S ik
AROATE AR, E i Y AR R H Y
Py e

AR S 1 1A 8 N7 B 2 A M A T s SR RN S MR
IR R, IR LR 3 RS T CRATTR R |
KR | BRI X825 B AN A EMRAE K
R IR M B 55 P S )

1 HRSH®

1.1

%) %% (Alcea rosea) T A0 4 h %5 25 AL 245 7F R b
ARSI, B 25d 480 1 Wk, FEAE AR R4
25 CHEIRMEEEFE. s amAas A RKRE)E,
B imp s R R A 4 g, TSR Ieht
JEAEAT 100 mL AR SRR =MD, B AR
47,25 °C L 120 r/min fHIRIRG SR 2d J5, H 120
H e B i 8 BB 4N A, JE W E 10 min,
{815 L2, AN TR PR AR S 57 5L IS Ak SR 7 B
F%, 2910 d 4848 1 IR, GRAREHEIA 5 BRI S R8T
it K5 SR IR S5 R il 2 i, JLIRIG 15 2R e TR
RE AN .

A &2 AL A E R SR IR, &
155

E)ER A SR : MS R 570 +
30 g/L FERE + 1.5 mg/L 6K & LRI (6-BA) +

REBEBREER 0L B3

2mg/L 2,4-—FRAE LR (2,4-D) + 1 mg/L ZELMR
(NAA) , pH 5.8.

TR A R IR R SR MS AR SR +
30g/L HEME + 1mg/L 6-BA + 1mg/L 2, 4D +
0.5 mg/L NAA, pH 5.8.

F LA E ML o &5 1 B 2B S ME RS R TS
P T A R E AR TR A TR S 5%, 18 25d
AR 1 K, B3R 0N 25 °C L 120 r/min JRIRESE.

ANERFERRE IR - MS FEAREE IR 5L +
30g/L HEME + 7g/L BilE + 2mg/L 3-W|WE T R
(IBA) , pH 5.8.

AN E PRI R TR I N o - MS BEA R IR L +
30 g/L FEHH + 2 mg/L IBA, pH 5.8.

1.2 ZWHE

BRI AN AR R 2« B 2 g BRI AR
A 100 mL ARSI =AM, B OB, 25
‘C . 120 t/min {HIRIRGHEFR, B 4 d WHE 1 K, WE
HAEK k.

AERAERK LN E: B2 g A KRBIFHAER
FAV TS 100 mL JRAKEE TR0 — A R G
#%,25 *C. 120 r/min {EARG 557, B 4 d BUFE 13K,
W AR K 2k

T 5 25 2k P A L TR AR AR A PR A R AR I 43
SIS AL B2 B AR AR FH R KA IR | IR R
ERFES . BRI SE 10d 5, TERRREE
TE, D BT AU RIS AR T i, SR H IR A i
TSR EE A 0.02.,0.2.2, 10,20 mg/L, /KAGER AT
TREWEE R 0.01,0.1.1.5,20 mg/L, BRI
A B R 0.01.,0.1,0.5. 1.2 g/L.

1.3 MEFZE

BERERR 5 F il o 7 v AR 02 g TR R T
HHEERAIEESE T 100 mL HZE =M, A
40mL ZEIEI/K. 100 CRKBIRB IR 1h, A
30 min, HEAHIIE 2 K, IR, 7€ 100 mL %5
s T ZEIRKE BAE R . DA g i T R A
SRR, VT IR PH s 320 2 A R .

B A EN E J  : VERRRRIE 0.5 ¢ TR Z
TR E R RRIEES, IIA 60 mL (KR 60% (1K)
LZBET 100 mL [EIELENLIN , 70 “CAREINFR Bl 4
2 h. S WCERNER, FIARR G ECH 60% 1 2 BEE 4%
Z 100 mL, fENRESLR. AR TR obniE sl , FIRSER
B 0 L .

1.4 HELE
FH SPSS #AFHATEARALFE. *Ks 525 X AR



2017 4 6 H

BPRT, A ST X ESEIF AN A E AR IR AR £ 25 -

ML EA B EEZES (P<0.05), **F/n 5a5 (XTI
M2 SRR B2 (P<0.01).

2 ZER59H

2.1 FHESZFHERMAERNERK L

ME 0~28d BrFAFIAE R AERIED,
4.d BORERGI 1 Uk, IE AT IR, AR R A
Bl 1R, 78 8 ~20d I, Berp i AL E R Pk
A, AT LA S B A AN AR AR I B PRS2 1
W, PR FRAS 18 RETINAVE T4k 855

1.0

—8— EI7 AN

08 F —o— AEMR
1]
= 0.6
‘;E‘/
= 04t

0.28

0 . . . . .
0 5 10 15 20 25 30

KRt l/d

B1 HESZFEMMAEREKRKMLZE
Fig. 1 Growth curve of cells and adventitious root of A/-
cea rosea during suspension culture
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Fig. 2 Effects of methyl jasmonate on the growth and
alduronic acid content of Alcea rosea suspension
cell and adventitious root
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Fig. 3 Effects of methyl jasmonate on the flavonoids con-
tent of Alcea rosea suspension cell and adventitious
root
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KA Yo %) 5% 5 V7 A4 e 55 e %) 52 i 4 ]
5 FiR. Xﬂ‘l:[ﬁﬁ‘ﬁ%iiﬁiﬁﬂi,ﬁ;ﬁ%ﬁﬂxlﬁlﬂ?gﬁ%@&fﬁ
AR BT AN AN S AR P A BB 55 1, R PRI Mk
R TR O Y IR A, FE KA R T R R N
1 mg/L B3R F 5, 40512 8.26.10.95 mg/g, iA%
XTREZHIY 1.52 F5H0 1.58 £%, 15 BlE KA FR M 3
I, EE A A PR
1 TRl KAGBRYR L (3G, V7 A0 MRS R AR
(1) AL IR B, SO TR PR A FIAS G AR
AR A T 15 b 22 50 1) 7K A T %) e A R T B vk 32y
5 mg/L. T2 77 40 AN 22 AR S Bl 2 e 4 e YK
MR I A A I T B MR FE R 1 mg/L.

(=N

2

(=1

12
O 77 40 *{i

o 0F OFER
%D 8 * | x
E o o6f
g
= 4 F
"
el 2k

0

0.01 0.1 1 5 20
TR A% R B i v/ (mg - L)

B S5 KGBMWEHESFHMSERSENHM
Fig. 5 Effects of salicylic acid on the flavonoids content of
Alcea rosea suspension cell and adventitious root
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Fig. 6 Effects of yeast extracts on the flavonoids content

of Alcea rosea suspension cell and adventitious root
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Fig. 7 Effects of yeast extracts on the flavonoids content
of Alcea rosea suspension cell and adventitious root
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