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Antifungal Effects of the Extracts and Essential Oils from Foeniculum vulgare
and Hllicium verum against Candida albicans

Sung Ho Park and Inwha Seong

Department of Microbiology, College of Medicine, Korea University

Background: Candida albicans is a member of the normal flora of the skin, mucous membrane and
gastrointestinal tract. Vaginal candidiasis remains a significant problem in women in childbearing age,
Majority of the cases are caused by C. albicans and recurrence is common in spite of topical treatment.

Objective: The purpose of this study is to develop the antifungal agent from the medicinal herbs

traditionally used in Korea.

Method: In this study, the extracts and essential oils from Foeniculum vulgare and Illicium verum
were examined for antifungal activities against C. albicans.

Result: Dichloromethane extracts and essential oils from Foeniculum vulgare and Illlicium verum
showed antifungal activity against C. albicans. One fraction from Ilicium verum with antifungal
activity was founf out as 1-methoxy-4-(2-prophenyl) benzene.

Conclusion: Dichloromethane extract and 1-methoxy-4-(2-prophenyl) benzene with antifungal activity
from Illicium verum could be the candidate for a new antifungal agent for candidiasis and other fungal

diseases. [Kor J Med Mycol 2010; 15(4): 157-164]
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Table 1. Antifungal Activities of the Extracts from Foeniculum vulgare and Illicium verum against Candida albicans

Growth inhibition and MIC / Extract

Microoorganism Foeniculum vulgare

Mllicium verum

Hexane DCM Methanol

Water

Hexane

DCM  Methanol

Water

C. albicans-1 - + -
C. albicans-2 -
C. albicans-3 -
C. albicans-4 -
C. albicans-5 -
C. albicans-6 -
C. albicans-7 -
C. albicans-8 -
C. albicans-9 -
C. albicans-10 -
C. albicans-11 -
C. albicans-12 -
C. albicans-13 -
C. albicans-14 -
C. albicans-15 -

+ o+ + + o+ o+ o+ o+ o+ o+ o+ o+ o+

C. albicans" - + -

+

+ + + + o+ + + o+ o+ o+ o+ o+ o+ + o+

*: standard C. albicans strain, *DCM: dichloromethane
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Table 2. MIC of Dichloromethane Extracts from Foeniculum vulgare and Illicium verum against Candida albicans

Growth inhibition / pl/ml
Microoorganism Foeniculum vulgare Llicium verum
50 25 12.5 625  3.125 50 25 12.5 6.25  3.125

C. albicans-1 + + + - - + + + + -
C. albicans-2 + + + - - + + + + -
C. albicans-3 + + + - - + + + + -
C. albicans-4 + + - - - + + + - -
C. albicans-5 + + + - - + + + + -
C. albicans-6 + + - - - + + + - -
C. albicans-7 + + + - - + + + + -
C. albicans-8 + + + - - + + + + -
C. albicans-9 + + - - - + + + + -
C. albicans-10 + + + - - + + + - -
C. albicans-11 + + + - - + + + + -
C. albicans-12 + + + - - + + + + -
C. albicans-13 + + + - - + + + + -
C. albicans-14 + + + - - + + + + -
C. albicans-15 + + + - - + + + + -
C. albicans” + + + - - + + + + -

*: standard C. albicans strain, ¥*DCM: dichloromethane
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Table 3. MIC of the Essential Oil from Foeniculum vulgare and lllicium verum against Candida albicans

s 2

Growth inhibition / pl/ml
Microoorganism Foeniculum vulgare Llicium verum
50 25 12.5 625  3.125 50 25 12.5 625  3.125

C. albicans-1 + + + + - + + + + -
C. albicans-2 + + + + - + + + + -
C. albicans-3 + + + - - + + + + -
C. albicans-4 + + + - - + + + - -
C. albicans-5 + + + + - + + + + -
C. albicans-6 + + + - - + + + - -
C. albicans-7 + + + + - + + + + -
C. albicans-8 + + + + - + + + + -
C. albicans-9 + + + + - + + + + -
C. albicans-10 + + + - - + + + - -
C. albicans-11 + + + + - + + + + -
C. albicans-12 + + + + - + + + + -
C. albicans-13 + + + + - + + + + -
C. albicans-14 + + + + - + + + + -
C. albicans-15 + + + + - + + + + -
C. albicans® + + + + - + + + + -

*: standard C. albicans strain, *DCM: dichloromethane
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Hexane, dichloromethane, methanol % &S/ 3
9o e DS Ak A 4303 o
5] 8k W% dichloromethane & U}O] ARESE B
C. albicans B 49 &
A 2AE Hepfla &e
5 g3t @37 flATh (Table 1).

1) 23| dichloromethane F&&2| MIC

AAVSE C. albicans 155 5 1279 5 45
9] MICE= 25 w/mlola 35 50 pl/ml®] ATk
(Table 2).

2) th3|EF dichloromethane £&&22| MIC

AR 155 & 1259 #5752 MICE

6.25 W/mlo] 3L 25 12.5 ul/mlo] 1T} (Table 2).

HJ ottt e

L
= X

2. 23t o3& H/e MIC

1159 & d52 MICE=
6.25 p/mlo] AL 45 12,5 p/mlo] AT} (Table 3).
2) th3ls Kol MIC

AALEE 155 T 1259 E5 dF9 MICE
6.25 ],LI/mIO] 3 3= 125 ul/mlo];y\‘:]' (Table 3).
3. AnetholeQ| &&= &

ArreE 25 el tishe] 50 plml s 5ol 4
[esKez]

7‘501';1(1?—"_7' %]'}‘é O] B}\)\/\E]' (Table 4)-
4. 238k dichloromethane £&2 229 &t
N 2y

Chloroform©.2 33] F&3lo] 42 FE2ES
Z71-8- 1l (ethyl acetate: chloroform 1:1)2 A]Z}S
o] methanol®] & HRA o2 =7FHA silica
gel chromatography$} thin layer chromatography=
AlggE A AL 37He] 28e it E4E A

HR9| Candiga albicans 0l THet &8I St

Table 4. MIC of Anethole against Candida albicans

Growth inhibition / pl/ml

Microoorganism

50 25 125 6.25 3.125
C. albicans-1 + + + - -
C. albicans-2 + + + — _
C. albicans-4 + + + _ _
C. albicans-5 + + - - -
C. albicans-6 + + - -
C. albicans-7 + + + _ _
C. albicans-8 + + + _ _
C. albicans-9 + + - - -
C. albicans-10 + + + - _
C. albicans-11 + + + - _
C. albicans-12 + + + - _
C. albicans-13 + + + - _
C. albicans-14 + + + — _
C. albicans-15 + + + - _
C. albicans' + + + — _

*: standard C. albicans strain, ¥*DCM.: dichloromethane

Abet A3} &t Edo] gISlT) (Table 5).

5. 2|8k dichloromethane &2 229 &
I &y

Chloroform .2 33] F&3l9 A2 F&
Z170-8-ull (ethyl acetate:chloroform 1:1)2 A]2}
methanol®] & HXHo2 =#H7lAA silica
gel chromatography©} thin layer chromatography S
Algiate] A2 arlje] EE 5 shubto] It
& HERNATE (Table 5).

6. 2EEAM A1}
t3]8F dichloromethane F=52] #38 < 3
o] & B AFEAS V) xE

o e ™

i

Taoll oJF g A o] =] EAbEFe] 148
20|93 NIST (National Institute of Standards
and Technology) library 74} Z 3} [-methoxy-4-(2-
prophryl)benzene?] F o= HQIT}
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Table 5. Antifungal Activities of the fractions from Foeniculum vulgare and Illicium verum against Candida albicans

Growth inhibition / pl/ml

Microoorganism Foeniculum vulgare

Illicium verum

f-1 f2

3 f1 f2 -3

Ing
n

C. albicans-1 - -
C. albicans-2 - -
C. albicans-4 - -
C. albicans-5 - -
C. albicans-6 - -
C. albicans-7 - -
C. albicans-8 - -
C. albicans-9 - -
C. albicans-10 - -
C. albicans-11 - -
C. albicans-12 - -
C. albicans-13 - -
C. albicans-14 - -
C. albicans-15 - -

C. albicans" - -

|
|
|
+ o+ + 4+ o+ o+ o+ o+ o+ o+ o+ o+ o+ o+

*: standard C. albicans strain, *f: fraction
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S9| Candiga albicans 0l THet 883 St
A& 7F AL dichloromethane 50|31 2™
MICE 5743t A3} 3|8k Candida albicans®l
ot 6&7‘]& AL L3R} ot wgkal A&
3

k2] dichloromethnae F=%-2 silica

EHQ‘*«] Ul %Q g 82 X 2ol
2191 mass spectrometry A& o] F| gt A3} F
2AbeFo] 148 ZJE=o]w  1-methoxy-4-(2-prophenyl)
benzene©| 2= HILE Wt} o] o] oW &
Holo] FRI} ARl Ao} Hagol
YA oy 5L o Eaol @ Aoltk

= =
23]8} 135S hexane, dichloromethane,
methanol¥} &= F&3 F+&5, A7 2 anethole
9] Candida albicans®l 3+ FFH S-S FA}
gk A3}

1. 23]5k) 3|3k B
Eqko] ARS8 C albicans BE 759 X
Fol tiste] Xl o] Ao 43T
MICE W3] rct o7k &okth

2. 23]k dichloromethane SZ22] silica gel
chromatography S &3 €2 A 7|9 #3E2
gt a7t gidloy t3e FE=2 vl A

dichloromethane

A=Y

o #38 F st Fo] T o] AUk
3. th3]eke] A9} anethole®] MICYE 438k
FE52 MICS} H|S3 T

3]3F] dichloromethane F=52] £3 =
x4 23 de FH 542 1-methoxy-4-(2-
prophmy) benzene &2 H.o|H o] -2} &
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