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Biological and Antifungal Activity of Herbal Plant Extracts against Candida Species. Kim, Jae-Young,
Yong-Sub Yi*, and Yoong-Ho Lim'. Department of Herbal Cosmetic Science, Hoseo University, Asan 336-
795, Korea, "BMIC, Department of Bioscience and Biotechnology, Konkuk University, Seoul 143-701, Korea -
Anticandidial activity of seven herbal extracts, Taraxacum Platycarpum, Houttuyniae Herba, Lonicerae Flos,
Anemarrhena Rhizome, Forsythia Fruit, Paconiae Ratix, and Coptidis Rhizoma, were determined against five
different Candida sp. by agar diffusion assay. The concentration of total phenolic compounds of seven herbal
extracts ranged from 0.6 to 2.5 pg/mg. The total antioxidant activities showed that Taraxacum Platycarpum
and Houttuyniac Herba were 60 % in 80% ethanol extract and Lonicera Flower and Paeoniae Ratix were 70,
75%, respectively, in 100% ethanol extract. Coptidis Rhizoma extract showed antifungal activity against non-
Candida albicans, C. tropicalis and C. glabrata. The MIC values of a compound separated in TL.C from Cop-
tidis Rhizoma extract were 24, and 48 pg/mL against C. tropicalis and C. glabrata. The above compound
showed the same retention time with berberin in HPLC analysis.
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wellA 4A & & gl

el F&el A& BT eI AL ER
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(Coptis chinense, Coptidis Rhizoma), *]/3Z(Houttuynia
cordata, Houttuyniae Herba), x| B (Anemarrhena asphodel-
oides, Anemarrhena Rhizome), E-3%3(Taraxacum platycar-
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WA 2= YM Broth(Difco, USA)S o]£3}3L AF A4
2 amphotericin B(Sigma, USA)E AH-3t o} E8]# =
2 A3 ALE $]8}e] Folin ciocalteu(Wako, Japan), o,
o~diphenyl-B-picrylhydrazyl(DPPH, Sigma, USA), Na,COs
(Sigma, USA), quercetin(Sigma, USA), catechin(sigma,
USA)®] A|9F& o] £-3}e] microplate spectrophotometer
(BENCHMARK PLUS, BIO-RAD, USA)9|* ZA3}sit}.
FRAFHA ZAE EFHE Candida albicans(ATCC
10231), C. tropicalis(ATCC 750), C. glabrata (ATCC 2001),
C. parapsilesis(ATCC 22019), C. utils(tATCC 22023) 5%
o]-8-3le] FAlE}ATE 714122 butanol (Junsei, Japan),
acetic acid(J.T Baker, USA), MecOH(J.T Baker, USA),
TLC Silica gel 60 F254(merck, USA), berberin (Sigma,

USA)S ARS8l

ABH=
*J_fﬂoﬂ ol 89 B, o2, A E, 7, AF, A, 7
Ql3} 52 ghefx) Auhoﬂxa thdol] AAkE A EL 7ls)

o FE ‘_?5] 7Z23}30 50 mesh®. Holsle] 54 A]_?Li A}
$39Th AR 22 A2 AR 20gS 24 5]
ethanol 200 mLE 7}3}37 244 7F Abeol|A] wHl 23}
o}, 292 3087 3000 rpmellA] PAlEeE]Ele] AFSeRS
3]43}5L Qo @} rotary vacuum evaporator(EYELA,
Japan)ell A 553813 AREA 74R] -20°C WEAlel] HAsle]
Aol AH83135h,

;

& EdlHE 2EEY

Z J= 3JMEL Folin-Denis B2 243150} (6]. Al
B I mLel} 95% ethanol 1 mLe} 575 5 mLS A7),
IN Folin-ciocalteu reagent 0.5 mLE- ¥o] Aol ohg, 5%
7+ HEA8 ¥, 5% NaCos 1 mLZ 718 ¥, F% 725 nm
M ZAET} A gallic acid®E 2P TFTHE
ol gale] Yepg Axtsiolet,

gushEy

FZE2] ARFoF(EDA; eletron donating abilities) =
A2 Blois® WH$& et 34 sldH3]. 4 AlEe o4A
5t 252 dilutiond}2 Al5E 2.0mLe] 0.2 mMe] 1,1-
diphenyl-2-picrylhydrazy(DPPH) 0.5 mLE ¥il walst
Aol 30827 W8 ok 517 nmol| A FHEE X3}
Sk, AABele] Bake AT FANTY) BT A2
22 Yepjolet,

DPPH 212 271%(%) =
Control Absorbance-Sample Absorbance

x 100

Control Absorbance

Candida % =0l Chet F&E°| EFEY

Candida albicans, C. tropicalis, C. glabrata, C. parap-
silesis, C. utils ©)12F 555 Candida %l 98 24
AN E e o) AN A4 FE A
YM agar ¥lRje]] 20 ul¥ 3l Wit 280 =Sk
U FEES A7 wiel gte] uiA|el} F4A171AL |
Z 2% amphotericin BE- AMSISITh FEE<] 54 A
273 30°CollA 39 7F v ekstol o 24417 TR clear
zoneS st 23S AAL stsiH

SHER 22 ¥ 24

Y FHES JHESE e FEEETE "'ﬂ’*—’LE
2L BHs] sk TLCE ol 83ty 14} Fal3ls)
fuje] B F7-2 buthanol:DW:acetic acid(7:2:1) ]U}
TLCoAM #ej3t B4 AFRo2 vhro] oA 3t gA]
22 S Arsle] Felsige SR EAE vele -
Fo) B4 oA 23} B3] 309 spots® H-2|3fed g

TFEAE Akl Bel®l spotsS MeOHell 5] HPLC
B8 A A|3}ed vk HPLC71 7]+ Varian(USA), columns
varian C18 reversed-phase, flow rate= 1 mL/min, buffer
= mobile phase A:acetonitrile, B:0.2% KH,PO,Z ©}-%
3o A buffer 25%, B buffer 75%N A A 55%, B 45%
30%-7+° 2 linear gradientd}e] E-A3lict,

SAHIX I
A Aol A2 SPSS 12.0(SPSS Inc, IL, USA)
< AHEsled Ao
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2|31 gJe}s, 19]. gHellA AR-EE ko)l ethanols: 01
8lod phenold¥-& F5313L, FEE2] phenol FFE &
3}9}13} Aol phenol/‘j 4 Z29 93led ethanol®] &
T AR el = Pﬁbﬁ] o A3} Fig. 13 2
L. 7344——2— elgjr}. Ethanol 559l u}2 phenold 249 £
Zgke A FZnjc) o2 oS Holdl §)=d] 40% ethanol
TRoM Pt =& 232 AR, AR, 323} ol
60% ethanolol| M 713 =2 8282 £33, 2F Folal
o}, &2 80% ethanol l"—£°ﬂ/\1% e 4288 Hol}
o2 iEoﬂ/\}‘— H]&8) 88k8 Hol3l 93l Hu= 80%
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Fig 1. Effect of ethanol concentration on phenol extraction from traditional herb medicine. A: Taraxacum platycarpum, Taraxaci
Herba, B: Coptis chinense, Coptidis Rhizoma, C: Houttuynia cordata, Houttuyniae Herba, D: Forsythia suspensa, Forsythia Fructus, E:
Anemarrhena asphodeloides, Anemarthena Rhizome, F: Lonicera japonica, Lonicerae Flos, G: Paeonia lactiflora, Paeonia Radix.

ethanoll| A 32 §55S Ho| glct. vl Alejshd ¢ F2A] & ethanol F=2] o]-§o] FRsprta & 4 gle
9] ¥E A8 §0% ethanol F % o] F W& SE53FS Hol A EB-F252 phenolAF-& polyphenolic antioxidantsZ-
31 gie}. o)A A|R2] phenoBE FF7) thE7] o R flavonoidA] 2 2 flavonol, flavan-3-ol, anthocyanin %3}
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Fig 2. Antioxidant effect of ethanol extracts from traditional herb medicine by DPPH radical. A: quercetin as control, B: Taraxacum
platycarpum, Taraxaci Herba, C: Coptis chinense, Coptidis Rhizoma, D: Houttuynia cordata, Houttuyniac Herba, E: Forsythia suspensa,

Forsythia Fructus, F: Anemarrhena asphodeloides, Anemarrthena Rhizome, G: Lonicera japonica, Lonicerae Flos, H: Paeonia lactiflora,
Paeonia Radix.



46 KM et al.

non-flavonoid compounds®Z. phenolic acids, phenolic alcohols,
stilbene, hydroxycinnamic acid & 2] &0t} opoFal 3je)g}
FH7E EASA )T, 9, 13, 21],

Ethanol F&89| M35 &3t

AR Tl 5o FABLE] A E2 AMEHT glon, B
3] phenolf 5 AlE5EE9] JA3sS SA s wpie
£ A3} 9ok DPPHY - polyhydroxy Wk, W}k
ol f 5 AlRo| o3t IUuk-E Aslm e AT
59 Apo|E &4 4= 9loh4]. Fig. 2= ethanol ¥ 3
E5& o83l HAF S-S SHI Ajolr) AR
< ethanol 5 FEE] v g2A4 Yehiz 9=
g, oAx, 93, 2tk BE ethanol 5 FEEA]
AAFATE P U EF94L 80% ethanol F2F
ol el M A}FIeE HolH, g, AR, FL3= 100%
¢} ethanol F2 BN AT S-S Hola giv}. F, A
B, 2230 A% 100% ethanol &l qt AT %-L
Hol: AL 100% ethanol FZEojA] 738t 3}Aka}EA o)
F2d A= A4 Fig. 20149 ethanol %] W2
F2E9| AARF5 2olE Fig. 1914 Jehd ethanol 5
Sol] w2 phenol &3] xjolol] 7|81 A L2 Az}

AE FEE9 g8

AE $#4E5& Candida 4(genus) 5% (species)?} 38
A& A3l Table 15} 2] Vepste). C. albicanses 3%
A FZF 200 pg/ml TE2 FYSHH-E 9 3 mme] A3
2L bl eH, C tropicaliss 239 FEFES 200
pg/mL FEZ FYA] 2mm, JHZ FEEE 200 ug/mL
FTE2 FYA 2mm, A FEEL 200 pg/ml FHA 3
mm A3 e B 3252 50, 100, 150, 200
pg/ml FEE F44] 2, 3, 6, 9mme] A H-L vehigl
o AL, A5, FL3 FE2ELS C glabrata, C. parap-
silesis, C. wils 37} &<l At FFEAE Jeplix] 9ot

g3 &2 ¥ HPLC HE

IS 7 vEpd R 288 ol 43l 3
=45 FelEich 3 FE2E2 TLCE o438l 12
Feehel e, TLC plate®d 35-¥3ld Hejd 5252
McOHZ ¢ 3p3lgint. 38l 252 Ja8S &
Asle] SFFARo] X3 TLC plate’tE-S Elslsic. 8
T84 ] g9 TLC plae®] AE-S oA TLC A3}
o] 3709 spotsE #elstsitt. 370 spotse.2HE Helg
370 ¢) compounds= A o] FA =2, 3702 com-
pounds% &t 7] compoundol| A T EA S iy
(Table 2). F&Ade] 815 £4-2 HPLC ¥4-& $3l
berberin®] retention time¥} YX|3k= A 2= ielsdo}(Fig
3),

Table 1. Agar diffusion assay of extracts of traditional herb
medicine against different Candida species.

Clear zone (mm)

Content of extract (ug/ml.)
extracts 10 50 100 150 200

TH - - - - -
LF - - - - -
AR - - - - -
FF - - . R B
PR - - - - -
CR - - - - 3
TH - - - - 2
HH - - - - 2
LF - - - - -
AR - - - - -
FF ; - . - -
PR - - - 3
CR - 2 3 6 9

TH - - - - -
LF - - - - .
AR - - - - -
FF - - - - -
PR - - - -
CR - 3 4 4 5

TH - - - - -

. LF - - - - -
Candida AR i i i i i

arapsilesis
parap. FF ) A i ) )

PR - - - - -
CR - - - - -

TH . - - - -
LF . - - - .
AR - - - - -
FF . . . . -
PR . - . . .
CR . - - . -

species

Candida
albicans

Candida
tropicalis

Candida
glabrata

Candida
utils

TH, Taraxaci Herba; HH, Houttuyniae Herba; LF, Lonicerae Flos;
AR, Anemarthena Rhizome; FF, Forsythia Fructus; PR, Paeonia
Radix; CR, Coptidis Rhizoma.

-, no detected.

ojelsfiabe] ZEAEQl HHL I, dE, FF FHlM
GFAZ ALEHE AEE AESIZE isoquinolined] 9
alkaloid?! berberin, jateorrhizine, palmatine, coptisine,
magnoflorine, epiberberin, berbesttine, worenine, ¥ ferulic
acid 5] g=le] 9lem, o1 F FAEL berberin®E X
I3} §ie}. Berberin $-BA A7, FHAT, HF%
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Table 2. Minimum inhibitory concentration (MIC) of Coptidis
Rhizoma compound isolated from TLC.

CRY . Amphotericin
. Berberin
species compound (we/mL) B
(pgmL) € (ug/mL)

Candida albicans - - 0.2
Candida tropicalis 24 30 04
Candida glabrata 48 50 0.4
Candida parapsilesis - - 0.4
Candida utils - - 0.4
-, no detected. i N
1 Coptidis Rhizoma.

mAU

m -

Spot1

300 - /

200 -

100 !

0 A A

mAU -

400 . berberin

300 - /

200 -| l »

100 -

o A

1 T ] i YT |
5 10 15 20 25M|nutes

Fig 3. HPLC choromatogram of Coptidis Rhizoma compounc
separated on TLC plate and berebrin chloride.

T, S, SA T W S E ATl WSt At
AAEIE el glom, 1 ool g9, #d, Hsgt
ZdEl A, RS Sol lvhs, 14, 18, 22].

B} FE5L o149 W vS(Candidiasisyg A-271%
WYY AAE AA8lH, 53] non-Candida
albicans T &l 43t= C. glabrata, C. krusei, C.
tropicalisE. SA|SF= 702 ® kAl QJoi(15, 23], AlE &
EFE5 o] 83 Ao AT Al xITA e
AZE EAH-e] H2 3l=H, non-C. albicans 735 A2
AHEE = fluconazoleo|tt amphotericin Bell A3+ o] ¢l
ALR HIxe] AR el 47t A aqle] HAv: A
W el A Z o] T glt}20, 26]. B ATFoIXE ST
Ho| ol ALE Hol: el U8E ol43d AdA
28 A sl o, o] 5 F Y FEE0] C albicanss}
non-C. albicans ] 4FH AT = A EF epiiL

C. albicans

9l S-S sholslgi}. wal 3 FEE] AEET hE o
2121 berberino] ZF)thE WA RF S epE
AEDE gl

2

B ATeME qAe] AQS Yo THuE HeT
of] thgt AT AEL FekAelM 2AFsIG . gheEA ol
ethanots- ©)-83}d pheno¥dE-S 5312, 582 phenol
&ak2 24519}, Ethanol %%of w2 phenold &3¢
f&eke Algrk o MRS Helal 9ld], 40% ethanol
EToA] 1A B S5ue oAx, AR, F23} Fol,
60% ethanolell Al 71 ¥ S-&%-2 X3, 2oF Folot.
8}2)2 80% ethanol FEAAE Yo L2k Ho} o2
S ME v)Ld £5%S el glal, diE 80%
ethanolol| A =& 828k8 Hojv}. Ax}3ted 52 ethanol 5
=¥ FEE) et HE2A Vel £33 80%
ethanol &5 ojAtollA AT SS Ko, 3, 2|5,
F231= 100%2] ethanol FEENA AAgl5E Kl
skl F28-9] FPX-E C albicans= 33 FEE 200
pg/ml 52 F9Y59 S W 3 mme] A3 e
o, C. tropicalise E39 FEES 200 pg/ml T2 F
Al 2 mm, oA E FEES 200 pg/ml FEZ FYA] 2
mm, 2Fef 2252 200 pg/mL FYA] 3 mm A3 o}
ek 3 =282 50, 100, 150, 200 pg/mL FE=
4] 2, 3, 6, 9mme] M| S eIt FEEE o
23} C. glabrata, C. parapsilesis, C. utils 37} &ol] =3t
e vehgA] otk 3 FEEA AR
TLCS} HPLC ¥4 %3] berberingl A2 el

HAtel 2

% o\:_]:T_LJE 20061&5 j_/\-]tﬂﬁ;]—_‘ﬁl_ 7]%%;’15\_1]%
(20060000)°]] S15k] o] Fo}7] =ELiTh.
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