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Antifungal Activity of Borneolum (Borneo-Camphor) from Dryobalanops aromatica against Malassezia
JSurfur. Kim, Young-ju, Guen-bae Hwang, and Young-Bae Seu*. School of Life science & Biotechnology,
Kyungpook National University, Daegu 702-701, Korea — Ethyl acetate extracts of traditional medicinal herbs
were screened for their antifungal activity against Malassezia furfur through the liquid growth inhibition
method with 96 well plate and the paper disk agar diffusion assay. Among the 91 kinds of herbal solvent
extracts, borneolum (borneo-camphor, No. 56) was finally selected as the best antifungal effective medicinal
herb. The MIC value of No. 56 against M. furfur was 0.3 mg/ml (8.2x10° CFU/ml) and it was three times
more efficient than midazole which is the known antifungal agent in clinical medicines.
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Table 1. Antimicrobial activity and scientific name.

No  Medical herb Scientific name Activity! | No Medical herb Scientific name Activity
1 Z¥y=(H%)  Chrysanthemum indicum A\ 47 A AHERT) Perilla frutescens N
2 Z4=(HE)  Glycyrrhiza uralensis S 48 23| F(INEIE) Foeniculum vulgare N
3 7y &(3iE)  Ostericum koreanum N 49 A Z(EEH) Bupleurum falcatum M
4 MAGRF)  Brossica juncea W 50 Al (T 3H) Aspergillus oryzae cohn. W
5 A7y E#)  Zingiber officinale S 51 o WGHE ) Forsythia koreana M
6 AR AFIAT) Cassia tora S 52 2 7tE)(himk) Acanthopanax sessiliflorus N
7 AR ER)  Cinnamomum cassia S 53 S F(BEE) Aconitum carmichaeli M
8 As\(#EK) Cinnamomum cassia S 54  eu|AHFTBkT) Schisandra Chinensis M
9 AHFEE)  Sophora flavescens M 55 TR (REW) Evodia officinalis A\
10 L2ZEFWIR) Trichosanthes kirilowi W 56 &) (BN Dryobalanops aromatica S
11 F7 2 F) Lysium chinense N o (e M) borneolum (borneo-camphor)

12 Z A (K588)  Platycodon grandiflorum N 57 S (F) Paeonia suffruticosa M
13 W EB2FK+F) Raphanus sativus N 58 AR GEE) Polygala tenuifolia S
14 wANFEE)  Salvia miltiorrhiza W 59 LA (AEE) Cinnamomum loureirii W
15 DH(EE)  Angelica gigas W 60 RZL(WME) Boschniakia rossica N
16 o =3 Lathyrus japonica N 61 o] x| ol () Polygala tenuifolia N
17 )3 (kE)  Rheum undulatum M 62 2} o (2 4) Paeonia lactiflore W
18 EQI(B{=)  Salvia miltiorrhiza N 63 2| ZH(HER) Poncirus trifoliata N
19 ZZ(EiE)  Ardlia contientalis N 64 2] 2 (50 Anemarrhena asphodeloides N
20 vyl ¥)  LEphedra sinica M 65 AR E) Poncirus trifoliata S
21 W}k (3E%)  Erigeron canadensis N 66 ] BH(Hh 3E) Rehmannia glutinosa N
22 W EF(#PI%) Liriope platyphylia W 67 A3 (B ) Paeonia lactiflora var. hortensis N
23 RIWAIR)  Aralia contientalis S 68 A A FT)  Tribulus terrestris N
24 =2 (4t48) Ephedrasinica M 69 AZ(E Atractylodes japonica M
25 Exku|(#ftK) Paeonia suffruticosa S 70 AZONE) Cnidium officinale N
26 E3HCKRE)  Inula helenium W 71 A vCR ) Gastrodia elata N
27 wbsh(#Fr)  Mentha arvensis w 72 HEF(EKML) Asparagus cochinchinensis N
28 vlsy (4 %)  Pinellia ternata N 73 AAA(FEHRT) Celosia argentea Linne N
29 urE(B5R)  Ledebouriella seseloides N 74 A (FK) Citrus nobilis N
30 W FE(AERE) Amomum cardamomum L. W 75 Z2(HB) Aconitum jaluense N
31 W (H8k)  Ampelopsis japonica M 76 A} AH(HEF) Gardenia jasminoides M
32 W AN EH %) Codonopis lanceolata N 77 B ALGEE) Alisma canaliculatum N
33 wWRQI(AT) Thujaorientalis N 78 EAX(R#TF)  Cuscutajaponica Chois. N
34 W[ty  Atractylodes japonica KOIDZ N 79 ) 2 (B Fritillaria ussuriensis N
35 WA F(HEE) Dolichos lablab L. N 80 ZEHa(HF)  Aconitum carmichaeli N
36 B ({K%E) Poriacocos N 81 EZ(TEH) Typha angustata N
37 BA\(fEw)  Poria cocos N 82 sl (il &)  Pleuropterus muliflorus N
38 H-ZGEA)  Curcuma zedoaria Roscoe M 83 P l(#1D) Prunus armeniaca M
39 ARQI(Z)  Amomum villosum N 84 R A (EH ) Cyperus rotundus N
40 ALAFS-(LFEH) Crataegus pinnatifida M 85 GEHEX )] Scrophularia buergeriana N
41 FR-(LZEH) Cornus officinalis N 86 R 3 A (L)  Corydalis turtschaninovii N
42 Abek((h¥E)  Dosocorea batatas ° N 87 AN GHFF) Schizonepeta tenuifolia M
43 Abzol(MEB1T) Zizyphus vulgalis var. N 88 BI(EE) Scutellaria baicalensis N
44 AL 2(=%#8)  Scirpus fluviatilis M 89 el (F ) Coptis chinensis N
45 M IACHE) N 90 -l (FHAR) Rutaceae N
46 A A (#R=E)  Asarum sieboldii Mig. M 91 A (FHE) Polygonatum odoratum W

! Degree of antimicrobial activity for M. firfur S (strong), M (medium), W (weak), N (no activity)
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Table 2. CFU and inhibition zone of M. furfur after antifungal
assay.

Number of cru! Relative antifur;gal Diameter(mm) of
medical herbs activity (%)~ inhibition zone
control 568 0 0
2 0 100 12
5 0 100 10
6 2 99.7 11
7 0 100 23
8 0 100 25
9 12 98.8 13
23 29 95.0 9
25 0 100 18
56 0 100 30°
58 0 100 9
65 0 100 11

! Colony Forming Unit.

20% = No growth inhibition, 100% :
activity.

3 1/10 Concentration as compared with others.

complete growth inhibition
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Fig. 1. Bicyclic monoterpenes found in borneo-camphor.
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Fig. 2. MIC test of medical herb No. 56 against M. furfur. -

control (DMSO), O-0.2 mg/ml, x-0.3 mg/ml, A-0.4 mg/ml, Hl-
0.5 mg/ml, @-0.5 mg of imidazole/ml.
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