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Tissue culture of medicinal plant Swertia mileensis
HUANG Heng-yu

(Institute of Ecology of Jishou University, Jishou 416000, China)
Abstract: Objective In order to preserve the natural resources of Swertia mileensis which has been
destroyed seriously, the method of artificial propagation by way of tissue culture has been systematically
studied. Methods The immature stems and the mature leaves were the best material explants in rapid
propagation in all of the experiments. These explants were cultured on MS culture media by adding differ-
ent portions of hormones at various cultural conditions. Results For the leaves, the suitable phytohor-
mone combination to induce callus are Zt 0. 5 mg/L+NAA 0.1 mg/L+1IBA 0.1 mg/L or BA 0.5 mg/L+
2,4-D 0.1 mg/L+IBA 0.1 mg/L; for the stems, they are BA 0. 02 mg/L+Kt 0. 04 mg/L+1IBA 0. 05 mg/
L; for the adventitious buds, they are BA 2.0 mg/L+NAA 0.5 mg/L or BA 2.0 mg/L+IBA 0.1 mg/L;
and for the roots, they are MS-+Kt 0. 01 mg/L+IBA 0.5 mg/L+NAA 1.0 mg/L. Conclusion Tissue

culture of S. mileensis can make its propagation rapid, its resources preserved, and its utilization last.

Key words: Swertia mileensis T.N.Ho et W. L. Shih; tissue culture; callus; adventitious bud

H M Swertia mileensis T. N. Ho et W. L.

Shih K R IERIEF KR (Swertia L.) ZHH—4F '

HEEAEY, NAEAME ERE FRES, Xtk
E.RE,FENEE FEBEMIIR, BEREN—
MERAGMDY ., AEEREETHEEZHAKE
TRt HIERIAT R R Rk kAR R E%.
R, ErEE FHRRSE, M2 HESHENH
R AEEREBREAE R . oHE A DY Y 2l
FTREATEIMBE Bh FREAXAHERSE A
HABREHEER SN, AEURKREL.
HERRPAAEX - RESEOLE FLEX
ZEBHATEREYERR S RE L AR
FANFEHATALERANHR, U ERPEY
2 51 Fh UL B B AR A R R SR

1 #EEFE

1.1 #hkh: ZEEE TP T /N e A K HE A B S 3
B (FR2 103°07. 705,646 23°45. 48' R MHiE . ¥
#® 1470~1530 m) REFEMK EilRE . EH
FILFTFHEEAERBSHRBAEEREYFR
BRAEZE., EZBAELEGREEEHELHAEL
), HEBRTFHEERFESHRTARM, 2 4
HJG S BUE K T B E A, BYBUH S
N FEBAE RS,

1.2 FEBRW3IMAFKIIEE ZTHERR
AT IH R B — B R AR BE—5 % B R B K IS B
¥ 5 min— 5 ¥ K MYk 30 min—>75% ZFEEKE
E—>0.1% FARBBHE 2 min—>2% KAKRWH
# 15 min—>EHEKPEE 4~6 K. REELHELE
BHRESMEETIR 0.5~1. 0 cm KM/ NEEMHT
BREFREL BERERNBHARD RN, &

MPHAEAEFRE L BEREBRAEFHNREBE
AREFRE L, R TRA/DESK. L 7d R
8, idRA R AE KR,
1.3 g . EAFER MS, R E % E K
2,4-D (2,4-"HFEHAZR) .BAC6-FERER).
IBA (W% T #).IAA (BBEZ ). NAA (FZ
). KT (EEE) M Zt (EHkE). B 3%, 58
0.6%, 0.1 mol/L NaOH #1 0.1 mol/L HCI A
W pHERN 5.8~6.0, EREXKEHR/P (121 C) X
B 20 min,
2 &R
2.1 BHEHEANES AFRSMEENBESEHAR
PRSI - RS DT AN 32K B 3 R AME BB T AR
BEMLM MS E5FE LR 10d BYBERY
ALFHRMKFHARGHAL14d 5, FHEER
PO AL ik B 7E AR R BRI A A B & A
g;22d 5, MR BKE B ALK P KR E R
YA 4. U5 B 7 75 i R 2R 285 5% o A0 A i A L
MB/GALWBEIARAKREW . EIFAHGAR
MENRR HREYBER. BENWRFFLE
B.BIRILEAHE.
ARABEAENBGHARRENR W HFFH
JEL B BB R BY B/ B, B R AE BN R R B R
B3EFHE L. 1. MS+BA 1. 0 mg/L+Kt 0.5 mg/
L+IBA 0.5 mg/L; 1. MS+BA 2.0 mg/L+Kt
0.1 mg/L+IAA 0.1 mg/L; I. MS+BA 0.01
mg/L+Kt 0. 05 mg/L+1IBA 1. 0 mg/L; N. MS+
BA 1.0 mg/L+2,4-D 0.5 mg/L+IBA 0. 05 mg/
L; V. MS+BA 0.5 mg/L+2,4-D 0.1 mg/L+
IBA 0.1 mg/L; . MS+Zt 1.0 mg/L-+NAA 0.5
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mg/L+1BA 0.5 mg/L; VI. MS+Zt 0.5 mg/L+
NAA 0.1 mg/L+IBA 0.1 mg/L; l. MS+Zt 0.1
mg/L +NAA 0. 05 mg/L+IBA 1. 0 mg/L; K.
MS+BA 2.0 mg/L+NAA 0.5 mg/L; X. MS+
BA 1.0mg/L+NAA 1.O0mg/L. EEMEET 22 C
BT HH,30d BHEITRGARESFR, BR
REIGGREBN . RBRERRA, N THAX
R EEEASAGALAHBKRLASRE BAOS
mg/L+2,4-D 0.1 mg/L+1IBA 0.1 mg/L & Zt
0.5 mg/L+NAA 0.1 mg/L+IBA 0.1 mg/L.

£1 FEAXREAXMHAESRGHANKR

Table 1 Effect of different phytohormone combination

on callus induction for leaves

WA ERK AGASERKR  HAR/K  EKE
I 86 19 22.09 +
1 77 28 36. 36 +
I 85 41 48.24 ++
N 63 52 82. 54 +++
v 81 77 95. 06 +++
i 79 60 75.95 ++
I 89 85 95. 51 +++
w 90 57 63. 33 ++
X 45 0 0 -
X 33 : 0 0 -
+. 08+ + 80, GRS +++ . KB REFAGER
HHR— K

+. a few; + +: grassy and compact; + + +: mass, with

white frosted tissue layer in surface; — : naught

el i} o Xt S R R B R RS A R R AT T
RE .50 A RE R0, K 40 R B E A [ sl
WEREFELE. 1. MS+BA 1.0 mg/L+Kt 0.1
mg/L + IBA 0. 01 mg/L; I. MS + BA
0. 05 mg/L+Kt 0. 05 mg/L+IBA 0.05 mg/L; I.
MS+BA 0. 02 mg/L+Kt 0. 04 mg/L+1IBA 0. 05
mg/L; N. MS+BA 0.1 mg/L-+Zt 0. 05 mg/L+
IBA 0.01 mg/L; V. MS+BA 2.0 mg/L+NAA
0.05 mg/L; V. MS+BA 1.0 mg/L+NAA 1.0
mg/L. EMEET 22 C 8K TSR, 30d 5L
HRGALAFESE SRIE 20525 . KR
SRR EERBE=EAHBAR BERAM
HAF SHEEAARBRER BEEEF A4
WP EHER BA 0.02 mg/L+Kt 0. 04 mg/L+
IBA 0.05 mg/L,HlH 4 WMEFFNBGARMEE
B RO ER BB 2B, RAHERBRIEFK
k. EHERGHAKERELLAE 1-1.2,

Woh HFELZRFAME GRS BR ARG
A BEK TN, JLP AR A AR E E R A

£2 FEANRAAMSBELRZSMGALNER
Table 2 Effect of different phytohormone combination

on callus induction for tender stems

HRE EAER AGASERR B8R/ EKE
1 39 23 58.97 +
I 37 29 78. 38 ++
| 42 39 92. 86 +4++
N 43 35 81.40 ++
v 39 11 28. 21 ++
v 36 0 0 —

bR+ KSR, RE S, RHER +++ KR K
PER REE REE,— . F

+: a few; -+ +: vigorous growth, loose, and pale yellow;
++44; mass, with vigorous growth, more compact, and light;
— : naught .
BB A K, T DAARML “HH 87 F N T KR .
2.2 HRBF BARSMEREFHNRGARE
BESREREPRER, RAAFFMHFRL: 81 1
BHBRGASRRRMMEE R ESF, BREER; &
WHEBAKHRMERTESR, BXNE,EK
B BER; MHHMERESHOAGHAER
BEAAEREHRALT . BIARBGHARAEME
UTHMARBEMNERE LR, [. MS+BA
1. 0 mg/L+NAA 0.05 mg/L; I. MS+BA 1.0
mg/L + NAA 0. 1 mg/L; E. MS + BA
2.0 mg/L+NAA 0.5 mg/L; N. MS+BA 1.0
mg/L+IBA 0.5 mg/L; V. MS+BA 2.0 mg/L+
IBA 0.1 mg/L; V. MS+BA 1.0 mg/L+IBA 0.1
mg/L+NAA 0.1 mg/L. BfEETF 22 C B
FTHF#,30d FEHAEFERAERHBEREK, &
BOER3, RREREW, ARMBAATRAER
WM BE A BA RKEHEFREPERBEAD,
EBRERIEEER 7 BA RIREEFEPFEK
BEX, BRERNMEBERK BENBRAGH
BA 2. 0 mg/L + NAA 0. 5 mg/L B BA
2.0 mg/L+IBA 0.1 mg/L, ZEX B P A A M5
Ep EKBAMBEY K MILEA=ERER,

E+ABEMTHAER (H1-3.40,
®3 FTEAMRAAMRGARGESLHEM
Table 3 Effect of different phytohormone combination

on callus seeding differentiation

EHRE FMNEREK/Y% FERBERR/Y%
I 67. 33 10. 56
I 47.53 23. 50
¢ 93. 29 0. 00
v 58. 94 . 44.28
v '94. 35 6. 70
i 62. 87 19. 06
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2.3 AR BBRIRENFEFEMHEUTHMA
Rl EMEFHE L. 1. MS+BA 0.5 mg/L+IBA
1. 0 mg/L+NAA 0.5 mg/L; I. MS+BA 0.1
mg/L +IBA 1. 0 mg/L +NAA 1. 0 mg/L; I.
MS+Kt 0. 01 mg/L+1BA 0.5 mg/L+NAA 1.0
mg/L; N. MS4IBA 1.0 mg/L+NAA 1. 0 mg/
L; V. MS+NAA 2. 0mg/L . Ef5E T 22 C #
MATHER0dERHTEKBRFERNER
RERLR AQGEREBRD .

£4 FEARRASHRASUBIEN
Table 4 Effect of different phytohormone combination
on root differentiation
BRE ERE MRS HEE/% EKE
I 87 53 60. 92 +
93 22 23. 66 +
81 79 97.53 +++

1
K

- N 74 13 17.57 +
v 85 47 55. 29 ++

+ R ERES, -+ B A RRE +++ KR EK
223

+: a few with slower growth; +-: more with rapid growth;

4+ 4 : mass, with vigorous growth

MERERBI TEENERERERL T N
MS+Kt 0. 01 mg/L+1IBA 0.5 mg/L+NAA 1.0

mg/L. ABHELLE 1-5.6,

L2-BEEREMAEKER 3. 4-MAENERER 5.6-48%
ERS »

1, 2-growth of inducement sprouts 3, 4-growth of proliferous

sprouts 5, 6-growth of rooting sprouts
1 WHBERNAAESF

Fig.1 Tissue culture of S. mileensis

2.4 REHBR - YAEHFKBE B, BKE
3~4 cm BWAFVIRBFEHZERIERED, 25~
30d fE.HEREN BRETHF ETARRLT 24
h REBEERYE, DOBRBRAEFRESBRE
% 0.1% PRESENATD S, REREHERE 25d
QREE 20~25 C,E 70% £4). BBEAY LP
B3, BPEKE 4~5 FEHETBRELAMA.,

3 g

3.1 ARFFEPERUERRZBAE NI

HGTAGARAHBER S BANEFHHMERE, 5
HEMREEMEY ) RBEFEAUS, h R EBIT
HEFHR . AUMBLE R, TR R R OER.
3.2 BRAGALREYARER PR,
— R, AGALNBEITFERRKTPHEKE,
He,2,4 DM Zt REEREATMARNERR . A
HRAEREZABESHFHEAGAR, HFREARME
KRBLER, MALEA 2,4-D # Zt HFEIFBER
847 NEH BEARBELAWEFEFRER T AT
PIEH,Zt M1 2,4-D EAMEKRBGHLHBERPR
DT B (E R FABUR R . X TRk
R BEBEHEHBFRAGALNBERUAS R It
0.5 mg/L+NAA 0.1 mg/L+IBA 0.1 mg/L =
BA 0.5 mg/L+2,4-D 0.1 mg/L+1BA 0.1 mg/L,
SHNZERG, REENBEFAGHANHRRLASNE
BA 0. 02 mg/L+Kt 0. 04 mg/L+IBA 0. 05 mg/L,
3.3 ZEFMEMSMRITIFRP, NEMAAE KR ST
RUERGARS AL LR HESHPR
AR KEBEF  RAABAERNARE. B
S AR E R EAR R AR 55— R 4
ZRFEFHMAHGHAR, HEWRBE, £ KR8,
AEHHEAEH, M HHEEEFHENEKRS®
A BT, R REBMOY SRR IE SR AR S, 5 EIRE
FHEAR, FHEEEBRERERBOMEELR
RA URAHE" O #TER EHRABER
B 3% 5 O BRI AR MU, SR B R
BHEY,BEHOMEL AR BA 2.0 mg/L+NAA
0.5 mg/L B BA 2.0 mg/L+IBA 0.1 mg/L.

3.4 NHAEBFEIEEUN, BN Kt BUHEKEHHR
RirEL., XY Kt ENIRETRHIEFRHARN
MAGARKESE R, WA RSt EER,
ZEHESHEYBIUHBERRIRTS, KEM £
NHEERTE - SRR AEREFRRRERA.EH
M EHSLE Kt 0.01 mg/L+IBA 0.5 mg/L+
NAA 1.0 mg/L,
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3.5

ABR RE M ER T EERG T —Fh %,

AFHTEBARBKERNKEN, BEXATREY
KPR B iR T IR R AT R FA.
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Enhancing accumulation of indole alkaloids in Catharanthus roseus leaves
ZHANG Xiu-sheng!®, ZHANG Rong-tao®, NIE Li-li?, GUO Yu-hai', ZHAI Zhi-xi
(1. College of Agronomy and Biotechnology, China Agricultural University, Beijing 100094, China;
2. College of Life Science, Nankai University, Tianjin 300071, China; 3. College
of Agronomy, Liaocheng University, Liaocheng 252000, China)

Abstract; Objective

To study the effect of three kinds of reagent; ethrel, Aspirin, tryptophan on

the accumulation of medicinal component in Catharanthus roseus leaves. Methods To treat these potplants

of C. roseus in green house with the three reagents in different concentrations, respectively. Then, two
days later, the contents of catharanthine and vinblastine in leaves were determined by RP-HPLC.

Results

The three reagents can obviously improve the accumulation of indole alkaloids, including catha-

ranthine and vinblastine in C. roseus leaves. Their optimum treatment concentration was finally com-

firmed. Conclusion

alkoloids in the leaves of C. roseus.
Key words: Catharanthus roseus (L. ) G. Don; vinblastine; ethrel; Aspirin; tryptophan

K FHIE Catharanthus roseus (L. ) G. Don £—
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These three kinds of reagent apparently promote the accumulation of total indole
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