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ABSTRACT; AIM To investigate the effects of elicitors (salicylic acid, methyl jasmonate and yeast extract) and
precursor ( L-phenylalanine) on synthesises of furocoumarins ( bergaptol, bergapten and xanthotoxin) in Changium
smyrnioides Wolff. suspension cells. METHODS The elicitors and precursor were added into suspension cells be-
fore stable-phase. With growth of suspension cells and contents of furocoumarins with indices, the best concentrations
and induction time were selected. RESULTS Salicylic acid and methyl jasmonate could promote the synthesises of
bergaptol, bergapten and xanthotoxin. Among them, 200 wmol/L salicylic acid made their contents reach the highest
(0.654% , 0.293% and 0. 060% , respectively). The best induction time was 8 d. CONCLUSION  Salicylic acid
and methyl jasmonate increase the contents of furocoumarins in C. smyrnioides suspension cells.
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Changium smyrnioides Wolff. [ 8 6 FE #F . BT F X
HR SR B AR S0 3 N SE SR e rh o 815 8], S
ISR . BT SRR . EHRGE R,
FHBEYKT 98% .

L1 &4ara#Es ERERKRIFNIESY)
o R, BREE B A kK ik 1 h, e SR
WH 75% B #E 30 s, 0.1% FFoRIEEE 10 min,
TR PR S W, YIRS mm® f/NBR, R TAEY)
BZE N 15 mg/L ZE4 R +0.5 mg/L 2, 4-" 4%
AR +0.2 mg/L 6-BEEILIEY +0.5 mg/L 63
GALIEIS ) MS B IR L) 24 C WG Ab B 3R,
30 d J5 IR, AR 20 d FRARIC 1 ~2 1R,

1.2 mieZiids BB, SiE. &k
K RIFAHAZ10 g, $FP T34 200 mL MS #
PREEFRIL =, 24 °C | 120 +/min BIFE D
MikbssE R, 7 dJE, KaiR i in Ryt 80 HER M
g, R ARSI, BE1S d R —IR, ik
Bk BRI EIraiiaakt i, MR sa7
B 97 A

2 HiE
2.1 #HFRBHE
211 FEWREEZLE KERERRSETE

250 mL FORIH) =AM, 9% 15 d e (HE 8k
KZHT) IAJCHR B A R e B K i . A0 R
i . LR . BRI MY, LORESINGS =519
Hor IR, 1R 8 d SR dnE.

2.1.2 mAEAESREELE  HEERERENES
T, SNSRI, TH 2, 4.6,
8 RN A Mk H Mokl & B & A, 4R W
1.

®1 FESTRIEMREKE

Tab.1 Concentrations of elicitors and precursor substance

% " 5 3
K¥R 50 wmol/T, 100 pmol/L 200 pmol/L
JEFTR H g 100 pmol/L 200 pmol/L 300 pmol/L
LENE R 2 mg/L 4 mg/L 8 mg/L
1 B 0.1 g/L 0.4 g/L 0.8 g/L

2.2 WHxAkFmpihEanc BEIFAN
WE TGS L, BRS040 I T 40 4ok
b, BAEE FIFEAEE, TEASOh SR
= (WOk g H - A g e ) /dEFp
A 4f %R E -
2.3 AR Fmpebrkhbd e AR TN T
2.3.1 WUMECRERSAR EEESTIS. 0 mL
W56 2 R PR A0 OV, V2 R T I Y L P 4R I 4
W, BRK 15 min, 338, HEEERZE S50 mL &I
Hr, DU B ZS PR, T 268 nm' A E
2.3.2 Ty, BT IR RIEANEE B S A
KRS BRR R g, JEWET, R,
WA T 100 mL B, BUA4iisNG . ¥
IR EIMW S S AR VR TR B HE, e, A
BFREL 0.50 mg, FHUEACEAF, & TR GRS
L A 80 mL HEEFEHL T h, 4T 100 mL #f
Hr, RIS AR EEY) o B B 58 S 240 M SMBCRN 20 A
PEPL 0. 22 wm GEALUEIEE, 3% 2 YRR P UEA T
T, REXLRIES,

£2 BERBERF

Tab.2 Gradient elution programs

it [B] /min A HIEE/% 7K B/%
0~5 20 ~30 80 ~70
5~25 30 ~40 70 ~60
25 ~35 40 ~ 60 60 ~40

35 ~50 60 ~70 40 ~30
50 ~60 70 ~ 100 30 ~0
60 ~70 100 ~20 0 ~80
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Tab.3 Linear relationships of furocoumarins

24 N
% [ =1 )y ~
(pg-mlL” ")
-y Y=9668.7X +14.034  3.125~10.00 0.998 6
HFERIIEE Y =26 161X +4.984 6.094 ~19.50  0.998 7
WHEZE  Y=20033X-0.3096  0.006~20.00 0.998 5

2.4 Gito A FrA BRI SPSS 11.3
AT 7 23 M, Tl i GraphPad Prism 5 %44
K, Bl ER 3 K.
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40 . [ D
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A REXIRE B RNKBERAEGL 1 C. SSIISRATER H BRAE A 1
D. o LAANERMES 1 B imEERR IS 1 F. 2 Ex)
M1 BT 2.0 fEMEEE 3. BTN
A. mixed reference substances B. sample 1 added with salicylic acid
C. sample 1 added with methyl jasmonate D. sample 1 added with L-
phenylalanine E. sample 1 added with yeast extract F. blank control

1. bergaptol 2. xanthotoxin 3. bergapten

El1 HPLC &if[E
Fig.1 HPLC chromatograms
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b RS LR N TR B 5 R5OR 5 0 I 22
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SHREH (P <0.01), FUEYIHE KBS 35 T
73% . 74% 1 79% . I PR LA PR LA
TR AR REARE GBI U5 5
AN, LRI 2.

* %

0.8

== YA

TE: BEAspR B 1, 20 3 A pMRERAR, . Wk, SXTHA R
B3, * P<0.05, *P <0.01

B2 FSFREEMRINARSZZFHBRERNGZN
Fig.2 Effects of elicitors and precursor substance on the

growth of Changium smyrnioides suspension cells

3.1.2 T SRR O Bl T 1 A A5
HIPE 3 A1, AR MARFI TR TP A 5 2
TEAM S 0 T B RO S A 22 S B2 (P <
0.05 = P <0.01), Hrfr, 3 Rk KBRS T
XHB T A TR, P& EIAF] 0. 65% ,
11135 F7 9 e JEE B 3 7K A R 75 e JEE 34 o
B, ] 200 wmol/L % 53 T TEAME S0 T &
TR, R REfe s H A P e ARG IR, BEH
SRANR PR B2 R, % 240 B oA o 7 1 5 5 Y
SIS FEAR, MR IRRh T S A R s
SR TR Y T e J3E A 3 g 2, 1 200 pumol/ L
SR R IR T 5 5 A0 M 9 B T B B 5 s, T
300 wmol/Lifk &1 FHE 7R P AL R F
3013 T RAT AR FOM Bl TR TR A
SN 4 R, BEE KA R AN, 4
AR FR IR O T A AT B S BB = 3, 7
200 pwmol/L A} f iy, 4393k %] 0.29% F10.37%
TEAFIR P W5 T T IR RTT A 4 v Tt
NS AR S R 27w 8% (P<0.01),
(RS TR] R JEE (9375 S8R AT 2
3014 FRT LAY O AERRE R S A R A
m S AR, R KA AR AT R T B ST
F MU S BIF A A I R T AEREER, R
AT USE RGN i, 200 wmol/L /K47 1K
1300 wmol/ L KR Y 1 5 AL RE 2 A9 &5 A 1
439124 0. 060% 1 0. 055%
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B3 #FSFRIGHRENGFHIGENZIT
Fig.3 Effects of elicitors and precursor substance on ber-

gaptol content

EHE/%

T fAebR b1, 20 3 R ARERAR, Pl mWE. S Aad
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E4 FHESFRAEYRMGBFHNESEENTMN
Fig. 4 Effects of elicitors and precursor substance on ber-

gapten content
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Fig.5 Effects of elicitors and precursor substance on

xanthotoxin content
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Fig. 6 Effects of induction time on the contents of furocou-

marins
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BRI Y AR — 5, FTRERE IS
TN MRS b SZ AR IR, BOR S DR R TR AR AL
5 4ig

200 pmol/L 7K #12 . 300 pwmol/L 2 #1 ik FH fig
WX S BRI R b T . BT IR D
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T SRR A BT . BT SR S A A
F] 0.654% F1 0.504% , T X5 72 W b 45 5 ik F)
0.293% #1 0.374% ; 4 My h LW R & A ik
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FRIEFRAF R R 8 d, TR AF R ERE R 6 do X
P S TIRUE 3 S B8P i AE KRR, 425 T
MEh S GRS ARSI, RS
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