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Antifungal Effect of Bilobalide and Ginkgolide
Extracted from lLeaves of Ginkgo biloba
Against Pityrosporum ovale
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Abstract Antifungal effect of Ginkgo biloba leaves extracts conducted for Pityrosporum ovale. Antifungal effect verified
by diffusion test, optical density test and colony counting test under various concentration. Extract of ginkgo
biloba leaves performed with 40% ethanol and 60% water solution at 60°C and major components analyzed
by HPLC. The concentrated extract have bilobalide and ginkgolide A and ginkgolide B and their concentration
were 153.0 mg/L, 8403.5 mg/L and 2723.0 mg/L respectively. Ginkgo biloba leaves extracts gave 99.1% of
antifungal effect for Pityrosporum ovale examined by colony counting method.
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AZ1A Bk B3R B Malassezia= AF7-91 4=
slod GAtEe 46% A=E RS Fck 28y 715,
wP -2 5,] :gl.ﬁz%o] 2013} ~EHA £9] xgﬂz%o] 9
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187413 2ol 502 vlE9] 9lo] vlEHd A
olgl= shdo] AZ|EATE [5]. 1 ¥ 1984 d HIETH o R
Pityrosporum ovale7} TaAIE 21} [2], 1986'A Pityrosporum
ovalethF= WAL A3 EJ_-?M]H H| 2" FAY A
Malassezia furfurS] BHA7|7} QA= o]f2 2 &l 5
o) M. furfur7b A3 g0 ® AU HIZoll=
M. furfir25€ M. sympodialis, M. globosa, M. obtuse,
M. restricta 12|31 M. slooffiae 5 57N o2 2] B/
Hol M. furfur7} AFAsh= HM7F S4HA [6].

H]E X|5of| ARE-E= eFo|ut MIAJol= zincpyrithione [7],
piroctoenolamine, ketoconazole, sulfru, tar, seleniumsulfide
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FZ35} TH3SE & rotary vacuum evaporator (BUCHI-
V-800, R205, B-490, Vacv-500)% %3}tk
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B 559 75 Pityrosporum ovale (ATTC 12078)%2
St Z T g 3| o] A F-Fibo} pityrosporum medium (PM,
pH 7.0 24°C)ol|lA 24A13F e} w st A8 5= vl
£ vj®| 2= A9 Potato Dextrose Broth®} Ox Gall Powder
7} I PDAHIAIE ARE-3IlaL 34 e 2= K,HPO,
9} KH,PO47} &+ phosphate bufferE autoclave S ©]-&
sl 3t sk & ARSI

Table 1. Composition of Potato Dextrose Broth medium

Components weight
Potato Dextrose Broth 24 g
Ox Gall Powder 24 g
Agar 24 g
Distilled water 10 L
Composition of pityrosporum meidium
Components
Malt Extract Agar 60.0 g
Ox-bile (desiccated) 20.0 g
Tween 40 100 g
Glycerol mono-oleate, 25¢g
Distilled water 10 L
Composition of phosphate buffer
Components
KQHPOA 6 g
KH2PO4 2 g
Distilled water 10 L
Alsjury
2P FEES T I LEIL = gRlsb] st
o 100 g JBS’—JE—%}& 1 Lol F=28 F255 72

o thu] 172, 1/4, 1/8, 1/16, 1/32 ‘;'l 1/64= 5531
\q_.ﬂﬂ/‘}‘?j (disc diffusion test), >38}3}4 B (optical
density test) Z12]al colony counting testt]-S ©]-&3}Th
H4EEM

HPLCE ©|&5}o] Pityrosporum ovaled] W3 &2+ a3}
£ JEE A RS B8 HPLCY 4%
718 Table 29} o, B0 AREH ZEZL Sigmait
ZHH bilobalide?} ginkgolide A, BS] EFA|eFo 2 9]
slo] AL881990™, 10 mg¥ A F5}e] ethylacetate 10 mLol|
‘q“sﬂ’\] 71 84S stock solution®=E 3}al 5 pg/mL = A
3 3 20 uLA Y3k chromatograms A%t}

Table 2. Quantitative HPLC method in Ginkgo biloba leaves

extract
HPLC (German sykam: S 7131 reagent
Analytical organizer, S2100 solvent delivery system,
instrument S 520 sample inject or S 3240 UV/VIS
multichannel detector)
Detection UV 219 nm
Column Luna 5um C18(2) 250 x 4.60 mm
Flow rate 1 /min
Mobil phase H,O : THF : MeOH = 68.5 : 10.5 : 1
Injection Volume 20 pL
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239 =8 =&Y r|A3 £HHH (Diffusion test)
Pityrosporum ovaleZ 30TCAA 1~2Y wjgst &
AL viA] 1 mLE 1 x 10° cello] E3E £ 2 HZFa}
stk o] dAE =S soft agargs FE3] XA
% paper discE Fu 2ol o) FMAF A, 1 fle 7}
T FE= 895 100 uLy Fdste] =S TA Y HA
AGETo A 24A17F wjFS & FAAA S FFZ 1
e At 23 FE=S dd] 12, 14, 18,
1/16, 1/32 2 1/64=2 F=3}] disc diffusion test A3} 2zt
7} 125 cm, 1.25 cm, 1.3 cm, 1.8 cm, 2.0 cm, 2.5 cm9]
=2 AXELS FAsIATE ol#fst 239 FEE 54
PR A Ay, 29 FE2EY T oW =5
T5 ¢ & RTES BAFo2ZHN 2398 FEE2 5
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£ °
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Fig. 1. Antimicrobial effect of the concentrated of Ginkgo biloba
leaves extracts on Pityrosporum ovale by the disc
diffusion test; (a) 1/2, (b) 1/4, (c) 1/8, (d) 1/16, (e) 1/32,

(f) 1/64.
28 FEE =Y Hsist Bl EXHM (Optical
density test)

Potato Dextrose Broth 10 mLol| Pityrosporum ovale 0.1 mL
o} Z}7}o] 239 555 FE3}al shaking incubatorol| A
A A o2 widAZT Sl HF ARETE 4ARE
¥ 2 spectrophotometer (UV-2401PC, shimazu)Z 640 nm
oA Stk 1 A A2 F& Hdl F8%E 127
A st ont 2= dd] 129 142 537 23
A FEEL0.15, 1/8914 1642 553 239 F25S
AR 735 0] o] UEhA itk o Aulai
oq) FERE B S 2] 43 oA A
B B g2 M g AS AT U9
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Fig. 2. The Antimicrobal effect of the concentrated of Ginkgo
biloba leaves extract on Pityrosporum ovale by the
optical density test.

28 F= T I % o] U= bilobalide
9} ginkgolide A, Be] &S HPLCE #4351t Fig. 3
o e} o] &3l L 100 g 40% ethanol 1 Lo
e & 80TollA 443t B2t rotary vacuum evaporator
ol-g3to] FHI T 1/1674A] F=3t] A BE AL}
At} o] HPLCE ©]-8-3}] bilobalide} ginkgolide A,
B g3 4% A3} 747} 2153.0 mg/L, 8403.5 mg/L,
2723.0 mg/L °]AT}.

Reaterition Tire:

w
—_= 27
390
470
TERE
&

-
2 2
! % g g . !
o g g = 3 @ .

) lmlas 2 smse i s
. . : S N N A
o g 10 15 a = A
Name Retention Time Area ESTD concentration
bilobalide 10.450 4368056 2153.026 (mglL)
ginkgolide A 12.433 25273858 8403.48 (mglL)
ginkgolide B 15.650 5127783 2722.957 (mglL)

Fig. 3. The results of HPLC analysis containing Ginkgo biloba
leaves extract.
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Colony counting test

H|E fET Pityrosporum ovale®] S22 H8-S colony
counting testS ©]-&3}] S} TE AL3|qHS A8
o Pityrosporum ovaleZ 2x 10" cell ©] HA 3fa &3
FEES 715k PM HiA]o)] =wskar o] wixE A
FEANAM 1~2 vjFsto] colony = BlulslSint.

Panel 1 2 3 4 5 6 7 8 9
Colonies 239 170 122 40 30 7 3 2 48

Fig. 4. Antifungal activities of BB, GA and GB for Pityrosporum
ovale treated as follows; (panel 1; non treated, panel 2;
BB; 0.215 GA; 0.840, GB; 0.272, panel 3; BB; 0.430,
GA; 1.680, GB; 0.544, panel 4; BB; 0.645, GA; 2.520,
GB; 0.861, panel 5; BB; 0.860, GA; 3.360, GB; 1.088,
panel 6; BB; 1.075, GA; 4.200, GB; 1.360, panel 7; BB;
1.290 GA; 5.040, GB; 1.632, panel 8; BB; 1.505, GA; 5.880,
GB; 1.904, panel 9; ketoconazole; 1.8) (Unit; mg/mL)
% BB; bilobalide, GA; ginkgolide A, GB; ginkgolide B.

I Az} 288 =5 100 mg/mL (bilobalide; 0.215 mg
ginkgolide A; 0.840 mg, ginkgolide B; 0.272 mg)oA=
28.8%, 200 mg/mL (bilobalide; 0.430 mg, ginkgolide A;
1.680 mg, ginkgolide B; 0.544 mg)°*1= 48.9%, 300 mg/mL
(bilobalide; 0.645 mg, ginkgolide A; 2.520 mg, ginkgolide B;
0.816 mg)°X= 83.3%, 400 mg/mL (bilobalide; 0.860 mg,
ginkgolide A; 3.360 mg, ginkgolide B; 1.088 mg)|A=
87.4%, 500 mg/mL (bilobalide; 1.075 mg, ginkgolide A;
4.200 mg, ginkgolide B; 1.360 mg)olIX= 97.0%, 600 mg/mL

(bilobalide; 1.290 mg, ginkgolide A; 5.040 mg, ginkgolide B;
1.632 mg)°l A<= 98.7%, 700 mg/mL (bilobalide; 1.505 mg,
ginkgolide A; 5.880 mg, ginkgolide B; 1.904 mg)oll X<
izl Histe] AFEEo] 99.1% = Ve Atz
02 2291 ketoconazole 1800 mg/mLolIA 79.9%= L€}
Wk & 700 mg/mLS FoIgk 2349 FE2E9| v a
7} ketoconazole 1800 mg/mL-S F33} ketoconazole
O 19.2%9] o] ST g1 F AU

120

100 4 o
80

60

1l

0 100 200 300 400 500 600 700 800
Concentration (mg/mL)
*BB; bilobalide, GA; ginkgolide A, GB; ginkgolide B.

Fig. 5. Antifungal activities of BB, GA and GB for Pityrosporum
ovale. When the concentration of BB, GA and GB
increased, the antifungal activities also increased as
follows; 100 mg/mL (BB; 0.215 mg GA; 0.840 mg, GB;
0.272 mg) 28.8%, 200 mg/mL (BB; 0.430 mg, GA;
1.680 mg, GB; 0.544 mg) 48.9%, 300 mg/mL (BB;
0.645 mg, GA; 2.520 mg, GB; 0.816 mg) 83.3%, 400 mg/mL
(BB; 0.860 mg, GA; 3.360 mg, GB; 1.088 mg) 87.4%,
500 mg/mL (BB; 1.075 mg, GA; 4.200 mg, GB; 1.360 mg)
97%, 600 mg/mL (BB; 1.290 mg, GA; 5.040 mg, GB;
1.632 mg) 98.7%, 700 mg/mL (BB; 1.505 mg, GA;
5.880 mg, GB; 1.904 mg) 99.1%.

Antifugungal effect (%)
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Fig. 6= &1l WE Pityrosporum ovale®l| g+ &
AdEads Yepd Aol Potato Dextrose Broth 100 mL
oll Pityrosporum ovale 1 mL¥} 23 FE5 1/16 352
16 mL, 1/128 532 2 mL 73£3}al shaking incubator
oA HA Ao F wiFAZH FAlol HE AREEH
4A|1ZF ZFA S Z spectrophotometer 2 660 nmo A =743}
ot o] A3 AH=E & o FA42|$ Pinyrosporum ovale®]
%S A 2% 12714 el o, = A9 1/16
I 1/128 59 29 FE=5 FIE B vled
< 535706 Rke] AFAAE Bk o] w5
FEES AAC Frlstaar & de 558 FEES AL
&3k Zlo] IXITES ol festa AlAle] FoE
ol 7S AoE AlsEH
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Fig. 6. The antimicrobal effect of 1/16 concentraton (16 mL)
and 1/128 concentraton (2 mL) of Ginkgo biloba leaves
extract on Pityrosporum ovale by the optical density test.

2 B

100 g SPAFLS 1 LA =3 F2ES 7o =
Al tiu] 172, 1/4, 1/8, 1/16, 1/32 L 1/642 F=3}] A}
gatdon s3] A FEUNES HPLCE 248 29
bilobalide 2} ginkgolide A, B g&Fo] Z}Z} 2153.026 mg/L,
8403.48 mg/L, 2722.957 mg/L °]Ath BIERFE 52
Pityrosporum ovale (ATTC 12078)F pityrosporum medium
(PM, pH 7.0, 24°C)ollA] 24X)7F X8} wjjokale] tj~=3t
2BH (disc diffusion test), *33}8H4 E=H (optical density
test) Z12] 3L colony counting test-2 ©]-83fo] RS
Ae A7 238 FEES Tt SRS 7o 8%
A Bt Frkhe T 9E8S 7L e A E)1
3k 4= AT Optical density test A2 HE] 24 2-34<)
FEES AAC Frtet HIEIA &3E 47 Hsix=
23 FEES Fo% 11601 F5h= 3lo] a7t
Colony counting test A7} 23§¢] =& U 700 mg/mLS
Eo3k 79 (bilobalide; 1.505 mg, ginkgolide A; 5.880 mg,
ginkgolide B; 1.904 mg) AFE&°] 99.1%= UEFS
FAAUETSZ 2221 ketoconazoles 1800 mg/mL oA
79.9%% YeRtE 700 mg/mLS FoI3k 239 FEE-0
SR S92} 1800 mg/mL5F3} ketoconazole XU} 19.2%
o xigtgo] IS 1% 4 UUTH

Al
o] A= AYSh 2004 3% WHATH o s A

Asigom g ol A=y
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