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Antifungal Activity of Coptis japonica Root-stem Extract
and Identification of Antifungal Substances

Eun-Soo Doh
School of Life Resources Science, Joong-bu University, Gumsan, 312-940, Korea

ABSTRACT

Crude extract of Coptis japonica root-stem was evaluated for antifungal activity against
Phytophthora capsici, Fusarium oxysporum, Colletotrichum dematium, Colletotrichum
truncatum, Botrytis cinerea, Botryosphaeria dothidea and Alternaria porri, and antifungal
active compound from the extract was identified. In addition, the usefulness of the extract
for some plants disease control was investigated. Crude extract of C. japonica root-stem
exhibited antifungal activity against P. capsici, F. oxysporum, C. dematium, B. cinerea, B.
dothidea and A. porri. Antifungal activity of the substance isolated from C. japonica root-
stem was similar to a standard chemical berberine-Cl. Red-pepper fruit rot, sesame stem rot
and welsh-onion alternaria leaf spot were effectively controlled by the crude extract of C.
Japonica root-stem. Phytotoxicity was not observed in the red-pepper and welsh-onion leaves
and red-pepper and strawberry fruits with exogenous foliage application of the crude
extract. Seeds germination and radicle growth of red-pepper and sesame were inhibited by
the crude extract of C. japonica root-stem. 4.24g of yellowish compound per 100g of C.
Japonica root-stem was obtained. The compound was identified as berberine-Cl by HPLC.
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1984), Phytophthora palmivora(Powell#} Ko, 1986),
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Phytophthora capsici, Fusarium oxysporum,

Colletotrichum dematium, Colletotrichum truncatum,

Botrytis cinerea, Botryosphaeria dothidea, Alternaria

porri
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Fig.1. Isolation procedure of antifungal compound from root-stem of C. japonica.
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WA &)t FAA el ¥ pewi-dishe] 9 Table 1. HPLC operating condition to berberine-Cl
330+1Ce) 27194 3~42 F ths R Column : Lichrosorb RP-8(3.9mm X 1.0mm, 250mm L.)
FE TSt BA A9 S A sk Solvent system : Acetonitril/Phosphate buffer*
(70/30,v/v)
6. A=A Flow rate : 1.8ml/min

Detector : UV visible(266nm)
Injection volumn : 104

S 1 ] nl LS. =] Z =]
S TAAE 9 A B TR = 2FA ¥Sodium phosphate, dibasic 1/15M and potassium
88 A4ZZegt A FEAE D 2F E phosphate, monobasic 1/15M adjusted pH 5.2.
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Table 2. Antifungal activity of C. japonica extract
against 7 pathogens

colony diameter(mm) inhibition
Pathogens

treatment  control percentage*
P. capsici 8.7 45.7 81.0
F. oxysporum 8.7 42.7 79.6
C. dematium 13.7 25.0 45.2
C. truncatum 16.7 23.7 29.5 -
B. cinerea 14.7 30.3 51.5
B. dothidea 16.7 50.7 67.1
A. porri 0.0 36.0 100.0

Values are averages of three replications

control-treatment )
control

*Inhibition percentage = ( X 100

w5 (Allium sativum)2] -84
TAAAFE dA g sted, 5x10°9 g%
(Appletonz} Tansey,1975; Tansey <} Appleton,1975), 1
11,6152 38 A & % (Timonin¥} Thexton,1951),
Histoplasma capsulatumol] t| 3] 254ppb~8.1ppm<e)
‘&% (Fliermans,1973)dl A A HA i ER5 A}
& 8] &(Potulacca olelacea)Z X d) & 45 2] X4t
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Ab2 50~300ppme] F XA Valsa ceratosperma,
Xanthomonas campestris pv. citri, Pyricularia oryzae,
Alternaria alternata, Glomerella cingulata, Fusarium
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Balz2ol g ¢33 2 crown rotitH o] oA
(Johnson3} Clark, 1979), nl& ¥e]e] =&Yl o gt
papayaH o] 221 kA 74 (PowellZ} Ko, 1986),
SuUE 220 o n% §2 9y T
(M, 1989) 5o AFAI & 5
1,000ppm o] 9] =2 23] o]
HALE A& T =R
1984; B} = 1986)7} WU} 3

A (E “6,1988)0“ o g
nE T B, 7| EH
A whete] st g g B S Rk

9,

Z o

g 7E 7L A& A eg AtsE T
4. N ABHAY

129, A, 22 §H,
719] #4d a=ln
o] 4 Fol WX
| 3o =) sl F
potA| & 0. 2 3le] E k)
ob& ok 7F EhA] dgte
orh A9 1 F2e) Aol
A o] U Ebytth(Table 5) o] A & o3 3 =7}
Z o] A B R w 28 7] 3 o]
%O]E‘r" Y7 5w, pord g 0. 2 33
Fail b hebuAl @AY AR @ A A
Ag3 A & 35 TA ¢
Aol ohdr} F4 8.

L

T

b

£ e i mfi
%

o

[e]
=

Table 4. Control value of C. japonica extract
application against 5 crop diseases

methanol extract control
pathogens DI DC DI
P. capsici 11.7 83.3 100.0
F. oxysporum 7.6 92.0 94.8
C. dematium 50.0 50.0 100.0
A. porri 1.25 87.5 100.0
B. dothidea 66.0 34.0 100.0

DlI:disease incidence, DC:disease control value
Values are averages of three replications.

Table 3. Antifungal activity of berberine-Cl and active compound isolated from C. japonica against 7 pathogens

berberine-Cl active compound control
Pathogens CD(mm) P(%) CD(mm) P(%) CD(mm)
P. capsici 10.0 67.9 9.7 70.6 33.0
F. oxysporum 18.3 50.4 17.0 54.4 37.3
C. dematium 16.7 34.0 16.3 35.6 25.3
C. truncatum 17.7 22.0 17.3 23.8 22.7
B. cinerea 12.3 52.1 10.7 58.4 25.7
B. dothidea 8.7 85.1 8.3 85.8 58.3
A. porri 8.3 67.1 7.0 72.3 25.3

CD:colony diameter, IP:inhibition percentage
Values are averages of three replications.
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Table 5. Phytotoxicity of water extract on plant
materials

seedling seedling

Crops leaves fruit seeds F P
Red-pepper none none moderate severe  none
Sesame - - moderate severe  slight
Strawberry - none - - -

Welsh-onion none - - - -

WA FA ok A H 0 2o AL 1%
& ol M & vl - o A =] 31T (Table 6)

by o] 29 A& AT JPL Fa(H,
1989a), 7HEB| -F-(Picea pungens)1 &) T84 F %
o] timothy, A2}, &, 2] & A 5] FA} wo}
& /2 AHE 9A =E AA $rh(Thomas,1974)
i ste WbH, x}8] F(Phytolacca esculenta), R
(Paeonia suffruticosa), 1L (Ligusticum tenccissima)
F%o] En}
E, 1%, 90 2 @rld A3 st gleky,
1989b)1 st o}, B AR Ao He Fae

A2l o8 A R nF T2l o) g Fof

U W E 8| (Taraxacum platycarpum)<)

=2 2= 0))

TES

6. Fd =29 A

P7HA Aol vigt #H FE Ao g o)
AAF] o] 2L 08 13} 2o g B
3tod 4.24g/100g9] A2 LS A& 5 A C

japonica®l & berberine, jateorrhizine, palmatine,
coptisine, magnoflorine, epiberberine, berbestine,
worenine 2 ferulic acid 5o| (=23t 14,
1988; 1, 1978; o], 1988; /NEAEIR,1981;2F & A & &}
A3, 1980)= ] Y= A2 daiA dar, 24
£ 3.5~9.98%2] berberine(g}, 1988; gl=r3tstd
1988; /NEAEHR, 1981; 2FF 2] &3 T3], 1980;
%, 1981)0] Ffr5le] glrhe B} fASIT,
ol #2¢& HPLCE #A g At Fig. 29 2o
™, C. japonicaZF-E] EeJste] FA g G4 EAL
RT4.75(90.06%) )| 4] }EME peakE H] 23} S=7) 9]
peak7} W ELFE=H], RT4.759 A UEd peak= &
¥ berberine-Clo| 4| Y} EG peak(RT4.80,98.98%) 2+
22 AR AZtE o] FAIFE e B4 S 7HA)
= A 0] berberine-C12 %A % gl th.
C. japonica®] 50% ethyl alcohol =& o] LA}
T, A R Felebdol sl e AL
e 3, of A& A o] A& coptisine2 FAEE
Ao nxdol s A L] e,

i,
2]
k=3

7k

Table 6. Effect of C. japonica extract on germination and root growth of red-pepper and seasme

Concn.

red-pepper sesame
(%) GP DMRT RL DMRT GP DMRT RL DMRT
100 44.0 c 1.8 d 56.0 c 0.0 c
50 80.0 b 2.9 d 79.0 b 0.4 bc
10 86.0 b 8.8 c 86.0 b 0.6 b
1 92.0 a 10.4 b 100.0 a 0.7 b
cont. 96.0 a 14.6 a 98.0 a 12.3

GP:germination percentage, RL:root length

The same letters indicate Duncan’ s multiple range prouping which do not differ significantly at 5% level.

Values are averages of three replications.
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Fig.2 Chromatogram of standard(A) and berberine-Cl
isolated from root-stem of C. japornica(B).
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