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Accumulation of flavonoids and coumarins during adventitious bud growth
in Stellera chamaejasme

HUANG Jia-qi, ZHAO Yue, SUN Feng-yang, HU Ying, YOU Xiang-ling
College of Life Science, Northeast Forestry University, Harbin 150040, China

Abstract: Objective To investigate the accumulation of flavonoids and coumarins during the growth of adventitious buds in Stellera
chamaejasme. Methods The optimal culture media for the induction and the growth of adventitious buds were screened through
tissue culturing. The dynamic accumulation of the total flavonoids and three components of coumarin (umbelliferone, daphnetin, and
scopoletin) was analyzed by visible spectrophotometry and high-performance liquid chromatography methods, respectively. Results
The optimal condition for the induction of adventitious bud proliferation was MS + 0.5 mg/L BA + 0.5 mg/L NAA; After 4-week
culture, the number of adventitious buds in every tip-bud was 35; The optimal condition for the growth of adventitious bud was MS +
0.3 mg/L BA+ 0.1 mg/L NAA; After 4-week culture, the average length of buds was 2.3 cm; The amount of total flavonoids increased
to the highest of 0.218 g after S-week culture of the adventitious buds; The amount of the three components of coumarin increased with
culturing time increasing during the growth of adventitious buds, and increase to the highest at week 5. But the contents of the
components were lower than those in the wild roots, and the descending order had changed. Conclusion The accumulation of
flavonoids and coumarins in adventitious buds of S. chamaejasme could reach to the highest at week 5 of culture.
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MS (20 g/L FERH) 3 Bl Rk IR 3L 1597401
F SRR IR NS AN g 2 BB )50 . 3449 30 mL
IR 100 mL =Sy, SN EE 150, T
BRI

223 ZHHAFPPOEAK R TEE SR 2EE
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Fig. 1 HPLC chromatograms of three coumarin components

3-scopletin

in reference substances (A) and adventitious buds (B)
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Table 1 Standard curves of three components of coumarin

HEEERDIR EVEpp i ro PR/ (mgL™h
S % Y=7X10"—15086 0.999 2 0~0.06
SFAENEE  Y=2X10°—93869 0.999 5 0.02~0.10
KEHEARE  r=1x10-32570 09997 0~0.06

254 FEERE  EHUREGEIR S OR 1
By, $%“2.5.17 TR 720235 Pl i s i, 7 “2.5.27
T TEAESAT T, LM E 6 KFE S < TEAL N I
WA F L R EAE AR TARME. 3 R T AR
) RSD 73510 1.3%. 1.4%. 1.4%.

255 FOEMERE ORI EOR SR E T AR
2.0 g, 1% R LI BER A, 7RI N ORAT,
ST 04 24 4. 64 8 hillsE 3 P G W i) I
RUE. DTEACAEE. Bidr s AR e W BRI
K] RSD 73514 1.38%+ 1.25%F1 1.40%. & HIHLR
M TRLE 8 h AR E I R U o

2.5.6 TR FRUA B AR EERE SRR S 4

Fi& “2.5.17 TR IS AR 5 A AL
S < T AR I B A 35 AR S Y R T AR A,
TR N ER BB 3. A% 5 N TS 4 0 T A
RSD, 4390 1.76% 1.88%. 1.75%, WKL AL
PRI i VA A R R .

257  IAEEDRCERALS RS R R S E AR EEAN
SEGRED 3 A, BEA S, SRRSO S
DI, AL SR, T . THEASRTE
TENEE. B2, AR A IR IR RIS 23 0l 4
98.5%- 98.3%- 97.9%, RSD 4 0.62%- 0.61%- 0.61%.
3 RS54
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AN 5] 5 R A (1) P A 40 A R 1 7 20 56 AN
EFRESERZEREE. £ 0.1 mg/L BA+0.01
mg/L NAA A1 FIZF 333 (37.5%) ik, H
AME RIS (B 2-A), EIIANE 5> (F
2); TZELE 0.3 mg/L BA+0.1 mg/L NAA. 0.5 mg/L
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100%, {HE15 5 28 PR AN 2 I AR K 3 22 AR K
R AN AR R DS SR A K ER K, P
Hh23em; JEEHEREZ N 35SA (K2, K 2-B.
D). 1 HIWZELE 0.5 mg/L BA+0.5 mg/L NAA 444
FEEFE 3, AR EM AL (E 2-C), 4kifi
TP R EIAE 2 (B 2-D). 24 BA $#E5%)
1.0 mg/L, NAA 4 0.5 mg/L i}, TiZE K& @fitk,
I EAESE (K 2-E). Kk, FITTRZESEAT
AE SN R AN 0.5 mg/L BA+0.5
mg/L NAA, TAE F MK &N 03
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3.1.3 BRI A E I GE I AR e
P A ZE M B A A K574 0.5 mg/L BA+
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Z5LT WPM. MS. 1/2 MS X AN G 28 39 58 (1) 5200
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Table 2 Effects of various combinations of plant growth regulators on induction of adventitious buds in S. chamaejasme

BA/(mgL™")  NAA/(mgL™) TEFHIHE 1% SIS 8 S/ AR B SFRAE S EIE /em
0.1 0.01 37.6+0.20 ¢ 2.5+ 042d 0.54+0.10 ¢
0.5 0.10 100.04+0a 57+ 05lc 124+0.10b
1.0 0.50 60.00.12 b 56+ 033 ¢ 0.640.05 ¢
0.3 0.10 100.0+0a 7.6+33.00 b 23+0.11a
0.5 0.50 100.0+0a 350+ 0.57a 0.5+0.06 ¢

Huftie ] Duncans £ LB M, AR FRFEREREH (P<0.05), FEIH

Defferent letters within each column mean significant difference (P < 0.05) indicated by Duncan’s multiple range test, same as below

A. B. E-ZBIATHZEZE 0.1 mg/L BA+0.01 mg/L NAA. 0.3 mg/L BA+0.1 mg/L NAA. 1.0 mg/L BA+0.5 mg/L NAA 4/ FH:3F 4 % A
SEH: Co D-2rBIATIZERTIRAE 0.5 mg/L BA+0.5 mg/LNAA &1 FHFE 3 JAR 4 S IEALUCARE S F-AAE ZFAE 0.3 mg/LBA+0.1

mg/L NAA Z0F R ISR 3 A ALK

A, B, E-adventitious buds induced under 0.1 mg/L BA + 0.01 mg/L NAA, 0.3 mg/L BA + 0.1 mg/L NAA, and 1.0 mg/L BA + 0.5 mg/L NAA,
respectively; C, D-calli and adventitious buds induced under 0.5 mg/L BA + 0.5 mg/L NAA for 3 and 4 weeks culture, respectively; F-elongation growth

of adventitious buds under 0.3 mg/L BA + 0.1 mg/L NAA for 3 weeks culture

B2 ZHE4EMTRFESE BA 1 NAA B MS 1EFEFFSHRES
Fig. 2 Adventitious buds from tip-buds of sterile seedling induced in MS media with BA and NAA

B4 RN RNE 3. NE3IHITLUIEH, 3
Fis IR FE R AN 38 2R W15 3 R 4 100%, H5F1
A PR A ZEA R, #Z4h 0.5~0.6 cm.
B35 A E 2F IS B 22 W] 5, MS+0.5 mg/L
BA+0.5 mg/L NAA A F, 5T AN E 24 $m
%, M35
32 HERSAEFERKIEPENENER
FEAE e A E A KR AESRE (MS+

0.3 mg/L BA+0.1 mg/L NAA) F};9% 6 J&, A3 J5H
M FTAFAS 2 2F (i s AT i i 25 SR K 3.
Bl 3 AT LAE Y, AEREFRIGET 3 AN 2 (0 i o i
T pa Ao n, 2 4 kB, LS EEA
AR FERE M TSRS TR G, R
T 2P A . B, ARSI AT,
A8 KRR TR 4 JRIABIEOR, 5557 M
Wk 4 14,

%3 7EN 0.5 mg/L BA+0.5 mg/L NAA Y 3 MR &MU TS5 4 BT EFaI85E
Table 3 Propagation of adventitious buds cultured in three kinds of media with 0.5 mg/L BA + 0.5 mg/L NAA for 4 weeks

HIRIERM AEFFHTHE | % AN A R AN AT/ em
WPM 100 3.01£0.57 ¢ 0.5+0.02
MS 100 35.0+0.57 a 0.5+0.06
12 MS 100 16.0£0.12b 0.6+0.10
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Fig. 3 Biological growth of adventitious buds
cultured for 6 weeks
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Fig. 4 Changes of flavonoids content and accumulation

during growth of adventitious buds
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Table 4 Content changes of three coumarin components in adventitious buds during their growth

BRI E] / DJEAE PG / (mgg )

Bt ¥ % /(mgg ) REFAEE / (mgg )

1 0.03344-0.000 82 a
2 0.061 14-0.000 94 b
3 0.069 14-0.000 86 ¢
4 0.203 240.008 99 d
5 0.222 140.002 44 ¢
6 0.222 540.009 62 ¢

Ligasyirs 0.452 5 £0.022 54

0.0032+0.000 23 a
0.004 1+0.000 36 b
0.004 3+0.000 33 b

0.005 0+0.000 34 a
0.0059+0.000 42 a
0.006 0+0.000 53 a

0.006 2+0.000 58 a 0.004 4+0.000 39 b
0.008 140.001 21 b 0.004 740.000 40 b
0.008 24-0.000 99 b 0.004 740.000 40 b
0.010 1 £0.001 22 0.057 44-0.004 61

HZ AT ) 50% /iAo SR AN SRR A K R
3 P E G R RT BRI, e AR
IR AL 5 R TR .
4 g

B BT T B A AR EEAN € SR B
7, URWPPERWT T A F A K fEh 2 B E 3%
Yy JT—— R BN 3 Bl Fy L 2 ) BRI
FERGFRBEE S R B, - TEAE P ek 218 24E
PR 50% A 40, i fy 2 REik 2] 80% AT, 1Ak
o N ERI R EIAR, TR ARz —.

SHFE A HPLC 2007 T 10 ANASTH Ml 7 10
BERR R 3 Rl IR E, HYE T 4 a2 A TR AR P T
0.364~0.924 mg/L, Ji#r % 0.008~0.033 mg/L,
KEFINEE 0.012~0.035 mg/L. 1] W EG &R
B HF AR B 2R R A N R ) R AR LG, HL
PRI FEARA T A — N, AR AN 2 AR
I AR TP IR AR B N IR IR B BRI, (R LA iy
W 0 B B 25 R4 T A P T TR B8 A5 N ) R AR
Fo HPLX R % ] R 5 R IR R A R Y
AR, REMBIR SR, V2R EZm
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