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Influence of biotic and abiotic elicitors on production of tanshinones
in Salvia miltiorrhiza hairy root culture
YAN Qiong"?, HU Zong-ding!, WU Jian-yong?
(1. College of Chemical Engineering, Tianjin University, Tianjin 300072, China; 2. Department of Applied Biology
‘and Chemical Technology, the Hong Kong Polytechnic University, Hong Kong)

Abstract: Objective To compare influence of several biotic elicitors (yeast extract, oligogalactu-
ronides, and fungal elicitor) and abiotic elicitors (Ag*, Co®*, and a-amino isobutyric acid) on tanshinone
production in the hairy root culture of Salvia miltiorrhiza. Methods The contents of three tanshinones
were analyzed by high performance liquid chromatography. Results Biotic elicitors increased effectively
the yield of tanshinones and there wére difference among different elicitors’ effects. The highest content of
tanshinones was achieved by fungal elicitor at 100 pg/mL, which was 0. 42 mg/g, 4. 7-fold of the control.
The elicitation effects of abiotic elicitors were relatively lower than those of biotic elicitors, with Co** at 50
pmol/L giving the highest content of tanshinone (1. 75 mg/g, 4. 1-fold of the control) among abiotic elici-
tors. Biotic and abiotic elicitors showed the selectivity of elicitation. All biotic elicitors notably increased
the crypotanshinone content and all abiotic elicitors selectively enhanced the tanshinone I content. And in
most cases, the elicitors added did not cause any obviously inhibitory effect on the hairy root growth. Con-
clusion Adding different biotic and abiotic elicitors may selectively promote tanshinone accumulation and
not affect the hairy root growth in the hairy root cultures of S. miltiorrhiza.
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1.1 ASERBHER . ARBREANTSERR
BEHEBEITFHE ATCC15834 RS2 H K&
ML FEEBMEN MS-NCRE MR, BEHRE
FH 30 g/L)IEFE EHITHRER. FHERRH
FABRGBRZEFRHBRRE 0.3 g BB OB
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1.2 £YESTHH & AEES T (fungal elici-
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(yeast extract) ¥ il &2 512 WLk #HE™ ", B
L5 B B (oligogalacturonides) i i & 7 ¥ ¥ 60
mg/mL R R B WA 30 pg/mL R REIE W (£
H Sigma) £ ZE TIRA 20 min, RJ5HHBE B
HES HRBEREERSHETHR B L0 g BHEK
EHEEBARETF 150 mL EEFAKF,121 CFHE
EXKE 20 min JFET 4 COKBHRERA. A%
VESTHEREERED RN EERERE BN
FREKEABEMLAEPNE WEREERST.8B
BREBRYAEEABEROBRBERE SN
1443.2.5678.0 f11 210. 6 mg/L.,
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2 i HPLC 2047 # i C-18 [ M B £ & (Econo-
sphere Cj5 5 pm, 250 mm X 4.6 mm) 3 7 186 3 ¥
Jit R AR BB AE 1 mL/min, F S AHA R K %
FIEE-7K (61 = 39), KrM B 270 nm.,
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BB B EE E M T 25K (0. 153 mg/g).
HEZS FREBTRENESIZR . HREE¥I
R, REEBHERY H I HEDERTH
RIALTHREMXHE, MREERBREER TR
ARBREESTAMNEFHNBESER. LE 1.
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EE (n=3)
Table 1 Effect of various biotic elicitors on hairy root

growth and total tanshinone yield (n=3)

BRI RTE A&

fhsa%e) [(pg+mL™1) /(gL /(mgeg™» REHN
g — 3.6040.46 0.43+£0.03 --
RSRRY 100 5.0340.85 1.3740.33 3.2
200 4.6240.29 1.0640.12 2.5
EEIABRY 100 6.414£0.83 1.79+0.03 4.2
200 7.03£1.15 1.60+0.16 3.7
HEEST 100 4.3140.13  2.00+0.27 4.7

200 5.19+0.67 1.61+0.15 3.8
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Table 2 Effect of various abiotic elicitors on hairy root

growth and total tanshinone yield (n=3)
BBW%E RTE AsW*&

Stax /(umol + L™Y) /(g+L™1) /(mg+g™" el
i - 3.6040.46 0.4340.03 —
WEmR 30 4.0040.57 0.8940.49 2.1
50 4.8040.00 0.83+0.20 1.9
-HERTHR 100 4.4041.13 0.9940.16 2.3
200 5.004-0.28 0.78+0.04 1.8
A 50 3.3040.56 1.75+0.32 4.1
100 3.7040.42 1.13+0.41 2.6
300 4.0040.57 1.0040.23 2.4
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Table 3 Comparison of various elicitors on clicitation

effect of different tanshinones (n=3)

BERTAY AR FHRE AERSR/ Y
RASM lae - R i 1 RO
bog:] — 100 100 100

BEHERY 100 pg/mL 1 174.20489.87  77.1945.41 120.91£13.12
T FURERS 100 pg/mL 1 488.89+4128. 44 114.7046.59 155.5645.77
HEESF 100 pg/mL 1 981.09+173.72 77.0048.03 105.4245.11
HRe 30 pmol/L  120.45+ 8.11 215.3249.57 82.27+8.37
o-FERTH 100 pmol/L  108.244+15.21 257.854+13.23 69.0946.19
kX142 50 pmol/L  129.00%5.94  429. 744-30. 09 203. 11£+12. 50
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HEMBERGELANFSRERTERR

3R
(FRBAFEGHFSHEARER HE SBKF 830046)

B EHN GdMHERUHHTEAGHAFLEAKRTE EHELERAIREHEERANER. HE #IL
PR H ¥ Glycyrrhiza uralensis REH FHRAMBEHBRESEBERE EBMLBRT). ZSRALFRRERS
BGHAY N A2 FEAAETE. FL2HELEEER. SHXBEEH. 4R TFHRMEMEALE MS+BA
1.5 mg/L+2.4-D 1. 2 mg/L+NaCl 100 mg/L FRMLB R, AHZHKREE ,RIZYH . NaCl REWEKFEINZE 250
meg/L ERGARKBBRTRE OB, FLHET. AHAKLILBHA.AFRG % A MS+BA 0.5 mg/L+KT
1.0 mg/L+NAA 1.0 mg/L+NaCl 200 mg/L b4 KBAREH, iRBAR EFHW kRSB M& . FiR A8~
2 C) . ARABHEMBENGA AATHFER. EFEREMRM 83 NFP K 55 MER, ’HP 1/2MS+I1AA
1. 0 mg/L+NAA 1.0 mg/L+NaCl 200 mg/L BEE4ER AEREIX 66.26% . Fit BEAMNWRUEHESHAR
MESTHIIRLEEENE LK.

KRR BH/RHE AL BEEK
R 538 R282. 1 XMHRIRED A UM 0253 - 2670(2006)02 - 0265 - 04

Regenerated plantlet from salt-tolerant callus of Glycyrrhiza uralensis
JI Qiao-ling
(College of Life Science and Technology, Xinjiang University, Urumgqi 830046, China)

Abstract; Objective To develop the technique of artificial cultivation of Glycyrrhiza uralensis on sali-
na by exploring regenerated plantlet from the salt-tolerant callus. Methods The experiments of dediffer-
entiation were successful in inducing cotyledon sections and embryonic axle sections from sterilized shoot,
as explants, on salty media. The induced callus was to be multiplied and adventitious buds tobe produced
when the salt concentration of medium increased gradually. Then the buds were rooting and a lot of plant-
let occurring. Results Dedifferentiation of cotyledon sections and embryonic axle sections was preferable
on MS+BA 1.5 mg/L+2.4-D 1. 2 mg/L+NaCl 100 mg/L. Callus was hazel and just a little translucent.
Growth of callus became weaker and weaker after increasing concentration of NaCl to 250 mg/L, the color
got darker, and much callus died. A lot of adventitious buds came into being on MS+BA 0.5 mg/L+KT
1.0 mg/L+NAA 1. 0 mg/L+NaCl 200 mgv/L after inoculating the callus on non-salty media for multiply-
ing twice. It proved that the salt-tolerant character of the buds was induced by reason of genetics. De-
creasing temperature (18—22 C) at natural light and adding an appropriate quantity of GA; in medium

were helpful for the formation of strong sprouts. The rooting rate was 66. 26% with rooting 55 adventi-
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