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Introduction, propagation and cultivation
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Abstract: Cephaelis ipecacuanha has a wide reputation as a specific medicine for amebic. The roots of C. ipecacuanha

are the sources for an expectorant, emetic and amoebacide. At present, this plant has not been grown on a large scale in
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China, and its demand mainly depends on imports. To solve the problem, the introduction, propagation and cultivation
technique of C. ipecacuanha were studied. The results were as follows: (1) Jinghong City, Yunnan Province, China
could be used as an introductory place, and its climatic indexes could meet the needs of this plant normal growth and
development. (2) C. ipecacuanha was propagated by root or bottom stem cutting, and rooting and survival rates of
Brazilian ipecac by the former (100.0% and 100.0% ) were better than that of the latter (68.0% and 75.0%). (3) The
bottom stem cutting treated with TAA or IBA (20 mg - L''+1 h) could be used to improve cutting survival rate of
Brazilian ipecac, and survival rate of the treated group had significantly better values (90.0% or 88.0%) than that of
control group. (4) C. ipecacuanha propagated by root cutting had good growth, appearance and total root volume. Plant
height of one-year-old and two-year-old root cuttings were 10.66 and 16.54 c¢m, respectively. The corresponding total root
volume were 2.71 and 3.54 mL, respectively. (5) The forest humic soil : coconut chaff=4 : 1 ( Volume rate) was used
as culture substrates of C. ipecacuanha. (6)During the annual growth trend of the above-ground of C. ipecacuanha, the
ground diameter obviously increased from January to March and from September to November, the plant height obviously
increased from July to November and the leaf length and leaf width obviously increased from March to September.
According to these features, the corresponding cultivation techniques of soil water and nitrogen fertilizer can be managed

scientifically. The results of this study can provide a certain scientific reference for the introduction, propagation and

41 %

cultivation of C. ipecacuanha.
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AP R ( Chaudhuri & Jha, 2008 ; De Oliveira et
al., 2010) A5t & F (Souza et al., 2003, 2006 ) FlHR
LR 53 8 (Troh et al., 1991) A5 5 b 4T T —
SRS, AR 2 ek AR 0 AR B R T ok ik AR 2 41
EREARCAHB LR, Jha S & Jha TB(1989) 4
TR FH e AR 2R RN R A SIME A 3 AT 4 8
Yoshimatsu & Shimomura ( 1991) LI &2 Yamuna et

al. (1993) B 5% %2 B AT LA ik AR 15 1] B 0E A7 4 4%
M Yoshimatsu & Shimomura ( 1994 ) 444 T F it 4R
HRFHB ) B HEAT ARG 1 O v, SR, 3 BeF 5% 3R A5 1)
15 T Y5 R 8 W TR B BB R G

KISk, 3 [ 24 4ol %o ik AR 25 4 1% 75 R
SEERARHS I 1, PR I X ik AR AT 5 | b SR KR B
WFIE Ao Wb B2 I AR G B T 5 o 30 4 | Ok
VU ED BRI R 4 W [ 5 (22 AR 1957,
Jha S & Jha TB, 1989; &/N%1992) , K [E &K
WA 5 | FPik AR A AH DG I 2k (/A2 1989) L (H 5 3%
BRHAKE G 00 Ak 5 T A R R R R Oy K
JrTE R Z TR B S, TR, AR SOR R
VORI AR 8 5 22 AH OC 1 5 | Fh B 58 K A% 35 A 5T
B e N HLAE [ N AR R R A

1 #HEF*

1.1 ##4

AR 5 I R AR IR F P S 4644 2R (Mato
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Table 1

survival rates of Cephaelis ipecacuanha

Effects of cuttings from different parts on

>k % >k K R

e SRR B R
Cutting part Rooting Root Survival

uthing par rate (%) number rate (%)
IR 100.0+0.0A  +++ 100.0+£0.0A
Root cutting
ETE 68.0+4.3B ++ 75.0+5.6B
Bottom stem cutting
LB 0C 0 oc
Upper stem cutting
i Leaf 0ocC 0 0C

T +++3FR BRI L ++ ZIRBD . RFARE FERRTE
0.05 KV 25 3

Note: +++ means more root growth; ++ means less growth of
roots. Different capital letters indicate significant differences at 0.05

level.

2.1.2 RRVAARF A Bt iFdE 09 K 1 R,
FIF TAA F1 IBA 20 4b B S, 251 B A9 34 & AR
TR TG R B m T R, Hod, 1AA 20
mg + L2 1 h, BIE R K 90.0% ; IBA 20 mg « L'
UL L h, BTG ER N 88.0% ., Sttt BN, i
LSRR EE UL TAA FIBA HFFEHRCR A Y, 15
A DL AR 2R B AT A,
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o ¢
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0.05 7K-¥-225 10 %
Different capital letters and lowercase letters indicate significant

differences at 0.05 level of rooting and survival rates, respectively.

K1 ARAHRGRIA PR (5] LR TAA 5[ T 1R
IBA) M AR ZE T B2
Fig. 1 Effects of two different rooting agents TAA
and IBA on rooting and survival rates of bottom

stem cutting of Cephaelis ipecacuanha
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Table 2 Determination of main growth indexes of Cephaelis ipecacuanha root cutting propagation
LR DU RN RN
Appearance quality of Cephaelis ipecacuanha
B gy
Cultivation method 73 UiSN M A% FARATR SHATR
Plant height Main root length Root diameter Root number  Single root volume Total root volume
(em) (cm) (mm) (branch - plant™) (mL) (mL)
IR —4E R 10.66+0.42 11.00+1.64 5.32+0.54 1.00+0.00 2.71+0.72 2.71+0.72
One-year-old root cutting
ST ARE AR 16.54+1.44 14.44+0.10 9.92+0.96 1.71+0.57 3.18+0.58 3.54+0.69
Two-year-old root cutting
T PR I hRIFER
Note: All the values are expressed as the x+ s
12 r

SEARAFR
Volume of total roots (mL)

L5 B Culture substrate B
Kb FHZH Treatment

FE A Culture substrate A

AFEKREFBHRRLE 0.05 K P EFBE,

Different capital letters indicate significant differences at 0.05 level.

#R%L Number of roots

KL A Culture substrate A 3£J& B Culture substrate B
AbFEZH Treatment

K2 AR O ARAR AR KA

Fig. 2 Effects of different culture substrates on root growth of Cephaelis ipecacuanha
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FhF &%, Mitra & Chakraborty ( 1949 ) £ E[l B fil /K
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B3, W Chaudhuri & Jha (2008) ffi il Kn(2 mg -
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22) ( Chaudhuri & Jha, 2008) ,

FEMEAR 35 b 2 B, kM o A A
U VG XU AN 4T 2 3 1 v T e 1 P 5 )
TR ETAT, W 250 DA S FC B 2R B R AE s,
HE A (A H B DL R A4 E R E S
German et al. (1991) UL g8 1 ik AR 995 5 Q0 i 36 9
( Mycena citricolor ) 259 ( Sclerotium rolfsii) FllAdk
Gk AR S 0 TR A SR IO B VR I A
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Fig. 3 Annual growth trend of the above-ground part of Cephaelis ipecacuanha

FRAR v PRI 7 K A B A MLAC A5 A A )
] R A5 i, 53— J7 T, 3 5 X ek AR U AR W)
PR R EPEEORIF RO I, HAh, d
AR )RR AE T #E 20 ~ 30 em BRBE 10~ 15 em %5
R R R B oA 2 R AT ek 2D ol R
Rodriguez & Blanco(2016) fiff 57 & B, it 42 F 4 2%
JEHATHE 20.0 em BRFE 7.5 em B ATy BLRR R
R AR AR 3 3 4 2k

AR A R E 5 P AR G0 2 RN 2R A
BB S SR DI G, 5 R R, HAE =/ 9
A A K. 11 A6y ITaa, ik 2 ) 3028 46 3
2,11 ARt A8k i i, FIE A 3B g . AHi
FER B, kM R AR 4 JE AR I S B,
JH € J5F P9 0 5 K A BT R B A A
B v AR ) 38 ) B R 0 B AT — e oK, i AR B
AR A fr ik — D IRR

MARTE R 9 A AR K de o ik AR B B il
D5 R 3 ENEE R &% 78 8 H AR K e i (Mitra &
Chakraborty , 1949) | WM 5 A SCH — & 22 57, i
K] RE R AN [ S B 2 B, TEER B 8 H A BN

1A 391.15 mm, FHJHEE N 26.39 °C, 1 = BV
MR 8 H 3 IE A W 2, W 1 78 0ifi, < 2= = M
o PR GNARE I B i N A 2= A 1Y B AR T 3R
FEN 17.2 °C ,RREFE 436 AR 1 A K75 oK, FRATT
R R R 43 B AR R R AR, B R R B
28~32 C, IR I — & MR 2, & PL ] 10 b 12
TR AR R, UL R A B, 7R A F g
BOR U AR AP b A A A2, WS8R & I, b AR TE =
3 H Oy As AR BE 3 K B 7E n i K
MRZME T, 52 A 0 19 AR 45 - 5 R T
WAK,

S

CHAUDHURI RK, JHA TB, 2008. Conservation and production
of Ipecac ( Cephaelis ipecacuanha Rich.) plants from long
term shoot cultures [ J]. Plant Tiss Cult Biotechnol, 18(2) .
157-164.

DE OLIVEIRA LO, VENTURINI BA, ROSSI AA, et al.,
2010. Clonal diversity and conservation genetics of the

medicinal plant Carapichea ipecacuanha ( Rubiaceae )



11

FER A, 2 AT Y OV ok R 5 | b R KR R AR 1895

FRAGEL 5P IR
Onesyie afo Hd
r o0 thcutitiin g

A RN B, 4B CATFRAMRNLL; D OWARE,; B R EF N,

A. Growth situation; B. Flowers; C. Growth of root cutting; D. Pests and diseases; E. Breed of root cutting.

K 4

AR IR A

Fig. 4 Pictures of Cephaelis ipecacuanha

[J]. Genet Mol Biol, 33(1) . 86-93.

GERMAN RC, FABIO AB, HERNAN RN, 1991.
Enfermedades mas comunes de la raicilla ( Cephaelis
ipecacuanha Rich.) en Costa Rica y recomendaciones para su
cultivo [ J]. Uniciencia, 8(1): 11-16.

IDEDA K, TESHIMA D, AOYAMA T, 1988. Clonal
propagation of Cephaelis ipecacuanha [J]. Plant Cell Rep,
7(4) . 288-291.

ISOGAT S, TOUNO K, SHIMOMURA K, 2008. Gibberellic
acid improved shoot multiplication in Cephaelis ipecacuanha
[J]. In Vitro Cell Dev Biol, 44(3) : 216—220.

ITOH A, TANAHASHI T, NAGAKURA N, 1991. Six
tetrahydroisoquinoline-monoterpene glucosides from Cephaelis
ipecacuanha [ J]. Phytochemistry, 30(9) : 3117-3123.

JHA' S, JHA TB, 1989. Micropropagation of Cephaelis ipecacuanha
A. Richard [J]. Plant Cell Rep, 8(8) : 437-439.

JHA S, SAHU NP, MAHATO SB, 1988. Production of the
alkaloids; emetine andcephaeline in callus culture of
Cephaelis ipecacuanha [J]. Planta Med, 54(6) ; 504-506.

LI QH, 1957. Pulvis ipecrcuanhae composita and compound
camphok tincture [J]. Chin Pharm J, (3): 117-119. [ 2%
PRAE, 1957, ZIrmARBURIS I Raikily [J]. rh 2y
&, (3): 117-119.]

MA XJ, 1989. Study on introduction and cultivation of foreign
medicinal plants [ J]. Chin Seed Ind, (3): 40-41. [ T/

7, 1989. AN S RN S AN (1], 1R R
U, (3): 40-41.]

MA XJ, 1992. Research progress on cultivation techniques of
foreign medicinal plants [ J]. Drugs Clinic, 7(4): 151-
156. [ Th/N7E, 1992, [E] 412 F A 404 55 B AR WF 58 3 £
[J]. ESMEEZY - HI25 0 0E, 7(4) : 151-156.]

MITRA GC, CHAKRABORTY D, 1949. A preliminary
investigation on the growth of Cephaelis ipecacuanha ( Brot)
A. Rich., under tropical conditions at calcutta [ J]. J Pharm
Pharmacol, 1(1) : 396-400.

The Uintied States Pharmacopeia Convention ( USPC ). USA
Pharmacopeia [ S]. Rockville; 2009, 2682.

RODRIGUEZ NH, BLANCO FA, 2016. Efecto de las distancias
de siembra en la Ipecacuana o Raicilla ( Cephaelis
ipecacuanha Rich.) [J]. Uniciencia, 7(1): 15-18.

ROUT GR, SAMANTARAY S, DAS P, 2000. In vitro somatic
embryogenesis from callus cultures of Cephaelis ipecacuanha
A. Richard [J]. Sci Hort-Amsterdam, 86(1): 71-79.

SMITH RP, SMITH DM, 1961. Acute ipecac poisoning
[J]. New Engl J Med, 265(11) : 523-525.

SOUZA MM, MARTINS ER, PEREIRA TN, 2003.
Reproductive studies in ipecac ( Cephaelis ipecacuanha
(Brot.) A. Rich.; Rubiaceae) : Flower bud and anther size
associated to male gamete development stages [ J ]. Cytol

Tokyo, 68(4) : 351-356.



1896 OO0 M W

41 %

SOUZA MM, MARTINS ER, PEREIRA TN, 2006.
Reproductive studies on ipecac ( Cephaelis ipecacuanha
(Brot.) A. Rich.; Rubiaceae) ; meiotic behavior and pollen
viability [J]. Braz J Biol, 66(1A); 151-159.

European ( EPC ).
Pharmacopoeia [ S]. Strasbourg: 2010; 1155-1156.

SUN L, HUXR, LIU LN, et al., 2012. Rapid detection of
alkaloids in ipecac by direct analysis in real time tandem
mass spectrometry ( DART-MS / MS) [J]. Chin J Chin Mat
Med, 37(10); 1426-1430. [ #NEE, WmEan, QIARER, %,
2012. S AT - A BB (DART-MS /MS) Rk
ik AR A ek (1], P E P24k, 37(10) .
1426-1430. ]

TESHIMA D, IKEDA K, SATAKE M, et al., 1988. Production
of emetic alkaloid by in vitro culture of cephaelis ipecacuanha
A. Richard [J]. Plant Cell Rep, 7(4): 278-280.

Society of Japanese Pharmacopoeia ( SJP ). The Japanese
Pharmacopoeia [ S]. Tokyo: 2006; 1303.

Pharmacopoeia ~ Commission European

WANG C, PEI CY, WANG ZQ, et al., 2013. Determination of
emetine and cephaeline in Cephaelis ipecacuanha by HPLC
[J]. Mod Chin Med, 15(10); 832-834. [ LR, ¥ ¥ =,
AL, A, 2013, HPLC {52 i AR A ek ARG ATk AR 15
MR (1] hEBCTRZY, 15(10) : 832-834.]

YAMUNA P, BOSE I, JHA TB, et al., 1993. Direct
organogenesis from internodal segments of in wvitro grown
shoots of Ipecac, Cephaelis ipecacuanha Rich. [J]. Ind J
Exp Biol, 31 926-929.

YOSHIMATSU K, SHIMOMURA K, 1991. Efficient shoot
formation on internodal segments and alkaloid formation in
the regenerates of Cephaelis ipecacuanha A. Richard
[J]. Plant Cell Rep, 9(10) ; 567-570.

YOSHIMATSU K, SHIMOMURA K, 1994. Plant regeneration
on cultured root segments of Cephalis ipecacuanha A. Richard

[J]. Plant Cell Rep, 14(2-3) . 98-101.

(RfEHE ZF #)

HIFiiAA

2021 55 10 AT —AF R, BRIEFHEDAFEE—RA(T BHY)
B 140 B E — P T HIRE AR LF AL AF KRR T A E(EFIREA FE),

HE I E
R E/ R #iE
% 1591 W/ EA2B 3 % =47 B HRBHSE FIE A FRIRH B AL 05 5
o A7

%1591 U/ AR S 18 /7 P EAFK
ISR BRI E 1A

% 1591 /A R4 5 30~31 7«
E=% e BRI N P

BIRAA 16 478045 0 BAF R AR
WA AR AL B 2 A

BIE Ay ARG A A R A AL IR AT 6 R S A
AT

S TG G 45 BT



