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Effects of different physicochemical factors on growth of tissue culture seedlings
and accumulation of total flavonoids in Saussurea involucrata
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Abstract: Objective To investigate the effects of physicochemical factors on the growth and total flavonoids accumulation of
Saussurea involucrata. Methods The dry weight and total flavonoids accumulation in multiple seedings of S. involucrata were
measured. Results The optimal cultural condition for the growth and total flavonoid accumulation of S. involucrata was as
following: MS culture medium adding 6-BA 0.5 mg/L + NAA 0.05 mg/L, 40 mmol/L of nitrogen source, NH,-NO; ™ (15 : 25), 40 g/L
of carbon sucrose, pH values 5.0—6.0, illumination intensity of 2 500 Ix, temperature 25 ‘C. Conclusion The optimal culture
conditions could significantly improve the growth and total flavonoids accumulation of S. involucrata. And the nitrogen, carbon, and
temperature have the most obvious effects on the growth and total flavonoids accumulation of S. involucrata.
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2 A% TR FE 40 g/Ls pH fH 5.0~6.0; Y6 HERSE 2 000~

2.1 AIEERES

RN T EL R GAE (25+1) C FEFR, Jeldsn
JEH1 000~1 500 Ix, 12 Wd, ZHEGHRTE MS+
6-BA 0.5 mg/L+NAA 0.05 mg/L }i7#%k I, 4 4k
1R IERUEAR /N R B SEA — U R 1L 5
MG, (I TAES b4 2A m] i) ks
FEFErR , BEAPT RN 0.082 4 g/, FHAL S BEE
10 NESE . BAGE 27 R K0S U R T
JTER A B
22 FEMRUESEEKESERENSBAIF N

T MS IR S A (NHLNO; AT KNO3)
WREZr 50 5. 104 20, 40, 60, 80 mmol/L, *%¢
TR L5 T R S AR A A

R¥F MS £33 B AW BE ) 40 mmol/L, i
A% NH, -NOs Hi 439324 0 ¢ 40, 5135, 10 : 30,
15:25.20:20.25:15.30:10.35:5#140:0,
EZ SNIIETS DN v ey {70
23 REMRUEEE KR SEIEME KR

YR RIS SR, RERE. FLBERIT
VER P EIE, RSN 30 g/L, FHHERI
T E T R AR S AR R

KRR E DR, A TRIR LS A 104 20,
30, 40. 50. 60, 70 g/L, EbEEA IS T M
SVHER A B
24 EFEpHEMXLUESEEKESERENS
I q:abA10

WTRE IR pH AE, TS50 1.04 2.0. 3.0,
4.0. 5.0. 6.0. 7.0, 8.0, 9.0. 10.0, HERKIlIF %
5 L B A
25 ABRBEEMRUEELERKREERENEK
pp=A 0]

433K 1.000~1 5004 1 500~2 000+ 2 000~
2500, 2500~3 000 Ix JEHRGREIATR F7, HEER
Ly =5 2 o R A B AR
26 mREMRUESEEKESEIRNENSHBIZMN

SRR 5. 150 250 30 CHEATHIR, HER
L =5 S T A S AR ) B
27 BHFEHMEEHNRLUEEERKEEERE
& R RS2

MS B FRIE N FEAREE SR AL N 6-BA 0.5 mg/L,
NAA 0.05 mg/L AL B, RAEERE R 40
mmol/L; NH, -NO; FL#Ih 15 1 25; BRIE A HERE,

2500 Ix; S 25 C, FHERILEEF PR LAE
P AR5 B
2.8 RWEEEKHINE

YR SR FHZ8 KIS Fr i rp e T4,
Ty 50 CHETZE TR, FREMA TR,
29 EFYPEERBS T

BR300 TR 02 g 41
ErHTH 80% £ 10 mL A H2H 20 min, BIE—1,
FHE A HEE 20 min, P8k, WREPEWK 0.5 mL, 4.5
mL 7Z%1/K AT 5% NaNO, 0.3 mL, #&%), JE 6 min,
PN 10% AICL; 0.3 mL, 5], #E 6 min, JI14%
NaOH 4 mL, /5 in7Z%1%/K4 10 mL, 510 nm A3
PIWICEE (A B FHF TR CARIRE 7245 A vt
ik 7 €=85.925 6 4—0.830 98, »=0.999 2, H:
HC ORI, ZettkYE ] 10~60 mg/L.
210 #HFitFHE

DL ESeae 8y B A 1S, EA 3 Ik, A
PRRA x5, LR H SPSS 13.0 HAFH
One-Way Anova 7387 )5, 34T ¢ K056
3 “BR54%%
30 BARREMRLUEEERKREZEWNENE K
=RpA

MR SR EE K 40 mmol/L I, RiLFEEAK
R B & R AR B R, RIS R A
Kk 2] 0.399 6 g/iifl, L IEH &y 4.96%. 4 F A
MIKREE>40 mmol/L i, FHGINEIRWKE, Kb
VEAH BT AR R TR AR A i R A R
Akeli . fREE MS FFRIE P R EIKREN 40
mmol/L, 34 NH,-NO; il 15 : 25 i, 4lEsiE

5.42%, AiRWA&R 1. 2.

F1 AEMRUEEEKFREREAIZNE (X£s5, n=10)
Table 1 Effects of nitrogen source on growth and total flavor-

noids accumulation of S. involucrata (x £s, n=10)

BEIKE /(mmol L") TRE /(g BHEE /%
5 023+0.05¢ 3.96+£040¢

10 0.294+0.04b 4.23+0.44b

20 0.394+0.03 a 4.89+0.51a

40 040+£0.04a  4.96+049a

60 030£0.05b  4.15+0.50 b

80 02940.05b  4.13+0.47b

AR P<0.05 WA gE 25, TR

Different letters indicate significant difference at P<0.05, same as below
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%2 NH-NO; LIRS EERKMBERENZIG
(x+s, n=10)
Table 2 Effects of NH,-NO; on growth and total flavonoids

accumulation of S. involucrata (x+s, n=10)

NH,-NO;~ itk /(g ) BIER /%
0:40 0.19£0.02d 3.79+0.43 d
5:35 0.284+0.01 b 4544051 ¢

10 2 30 0.3240.02 b 5.16+0.47a

15: 25 0.3740.02a 54240504

20:20 0.254+0.03 ¢ 5.004+0.51b

25: 15 0.2140.02 ¢ 4.084+0.49 d

30110 0.2140.02 ¢ 3.764£0.40 d

3515 0.1840.03 d 3.50+0.46 ¢

40: 0 0.15+0.02d 3.124+044 ¢
32 HREREAKEMRUFTZEEKRSEREY
A

25 R R W B oA A T Rl AL i AR
Ko WOk T IR AL A B A B . SRR
VERRUS,  BEAE FERE R RO, AERRAE ISR, S
Wi S 386 0, 7F RERE I 40 g/L AR R 2R KR 24k
IR B g, PRI T FURE 0.346 8 g
SR 4.79%. B)S, FEEEIERRAAE, Kl
T AR R R R A B Ak S
K, BrBURE 40 o/L A4 SEat Rl i, 45 R
*3. 4.

#3 BEMRLUESEEKINEEREEN (X£5, n=10)
Table 3 Effects of carbon source on growth and total
flavonoids accumulation of S. involucrata

(X+s, n=10)

W TRE /(g B /%
Gkt 0.37+0.02a 42340.17b
PS 0.2940.03 b 40140.12¢
b 0.3840.02 a 4.8040.15a
] TR 0.31+0.01b 43440.10b

x4 FEREWNRXLUSEERMDERENZIT
(x£s, n=10)
Table 4 Effects of sucrose concentrations on growth and
total flavonoids accummlation of S. involucrata

(x+s, n=10)

BERE /(2L TR /(g BV / %
10 022+0.01¢ 3264043 d
20 0.27+0.02 b 3.90+0.50 ¢
30 0.32+0.02a 433+0.47b
40 0.35+0.02 a 4794038 a
50 0.31+0.03 a 4324046 b
60 0.2840.02 b 430+0.51 b
70 0.24+0.02 b 4014049 ¢

33 EFEpHEMRLUEEFKEEEREYS
AR

1 aTg, ORI ERE IR pH HARK
FERN TR, Hrh pH 5.0~6.0 Ea Rl EEEK
MUS B AL & e ARG AR (i) £ pH
5.0 WA R AR 0.31 g, J& pH 1.0 B4R 4
Y QBGRT IR 0.09 g/ifll) [ 3.44 £%, pH 10.0
GRCERT i 0.174 g/HffD B 1.76 £ B SN AE
pH 6.0 I ik fe R 3.43%, & pH 1.0 I B 5 i &
(2.1%) 1] 1.63 1%, pH 10.0 (2.05%) (K] 1.67 1%,
Vi IE R AR pH B ARANIE 5 R 1L 3 A KA
B YA . BT AR (LS ER R Bt pH b
5.0~6.0.
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Fig. 1 Effects of pH values in media on growth and total

flavonoids biosynthesis of S. involucrata

34 ABBEWNRUSEEKEDERENES KA
A
P 2 MG A 2 000~2 500 Ix SEA TR 1L
THEMR AR, Wkl 25 0.362 3 g,
ST AR B T 3% JEIERALTE 2 500~3 000 1x
i SR A BB KON 3.05%. % S AEY K
KATLIREVRSE T, SR 2 000~2 500 Ix 1E 4 K1l
7 T 20 B O R
35 REMRUEEEKRESEIEMES KA
t 3 v, BRI A, R
RGN . SR 25 °C, b4l
R K ETA R K 0.42 g/, SEEHTE N 4.78%.
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IR /(X107 1) el AN RREFRA A S D P 5T, HAMY
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Fig. 2 Effects of illumination intensity on growth and total

flavonoids biosynthesis of S. involucrata
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Fig. 3 Effects of temperature on growth and total

flavonoids biosynthesis of S. involucrata
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Bl KN 5.28%. HEAN 30 CHREIRT WA KIFIR
Z RG], w R IR R, WOERTRTE R 0.40 g/,
MEER NI 4.71%. S2E%E, EEEEIRE
fEH 25 C.
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YAl
AR TR AT 27 d 8597, Kl
HER R A KETTIAR] 0371 2 g/, SRR T4
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