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Antifungal Actions of Crude Drug Water Extracts on Candida albicans(D)

Seung Cho Yoo and Jung Sik Sun
College of Pharmacy, Sung Kyun Kwan University

Seoul, Korea

Some crude drugs in ancient literatures have been used as traditional therapeutic agent of leuco-
rrhea mainly caused by Trichomonas vaginalis and Candida albicans.

Sixty six kinds of crude drugs in ancient literatures and ten constituents were selected as sample
drugs. Trichomycin standard was tested to compare with the above drugs. To determine the anti-
fungal effect of these drugs on Candida albicans Yu 1200, a test organism, screening test was
conducted. Antifungal activities of crude drug water extracts were observed by means of two test
methods : firstly through the agar slant method and secondly the counting chamber method which
was used for acknowledged drug agents upon the result of the agar slant method. And in order to
improve the fungicidal effect, the organisms were stained with 0.02% methylene blue solution.

The results of the above test indicated that Fritillariae Rhizoma has antifungal action in the
concentration of 310mcg/ml, Copridis Rhizoma in 620mcg/ml, Meliae Cortex, Scutellariae Radiz
both in 5, 000mcg/ml. Baicalin, catechol among the pure isclated constituents inhibited in the range of
50mecg/ml. This score was based on 50% inhibition in comparison with amounts of control organisms.
Rhei Rhizoma, Mori Radicis Cortex, Linderae Radiz, and Amomi globosi Fructus showed the antifungal
effect moderately in 5,000 mcg/ml, and baicalein and pectolinarin in 50 mcg/ml in the limit of between
35% and 50% antifungal activity. Staining with 0.02% methylene blue showed that any of the crude
drug extracts was unable to stain the cells, but trichomycin in 0.86 unit/ml able to stain 12% of the
cells. This result means that crude drugs probably do not have fungicidal but fungistatic action.
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AW, o) & Candida albicans &) 9 QY ®-MWo) 717
Astel, AR lm=Fgelt dD & go) B, o
Kol 7ha go] candidiasis & Qo7ldz ¢ 9o

22z AF B AR HAPE BEG mE
trichomycin A @ 4106 AP Fozr FAG Candida
alblcans Yu 12004 A¥ oz AAdha, AgAete
AtSe A5Foz A" YJFe gF2 3 (51
) BEB(FE, B, 8, B)F FHz o= J%F 9
T(6F), H(P)EAZ AEIE YFTE), T4 A
T A0, AhE URS0FE), 4 102 =
% 76%FE Aoz AP dz=z4 trichomycin
EEEE Adsigds, $FPYes=E  agar slant
method & 1} screening 319] & Ho] QA== k=)
A ARG E A FA A GHAT ] FF F
TE T AN ARG T. m Pty AFA
+ ADE) dde Fak € oz FHLELDT I
Fodrt. AASL B4 AL 2L zAew
A7 Aot WG FeAdz ol B w4 ety
Candida albicans Yu 1200} 1% FFRL A5
2 AHE ¥ ustE wpolt
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1) AYE 7 : Candida albicans Yu 1200

2) A : SaBouraup agar medium (pH 6. 0~6.2)
2l Sasouraup broth medium (pH 5.8)

DAY WA 17mm, 2o 130mm

4) Neusauer Hemacytometer

5) A 9 :

® A5 F— LGPt 3UF, AT Az
32F & MBI, 2 10g¢ FF4 100ml = 6027
248 B ¥ sy, 2 9L dFFE Adow
A e (Table I).

@ A¥—7h G2 AL : baicalin, baicalein (o] A B
%), linarin(ALITE), pectolinarin(7}4) Y A )& o)
d8olB 2, 29 Tween 20 10ml & 42 10mg-2 homo-
genizing 3tz WFEF ZAdoz sy},

Y. Tannic acid (BJ5), tannic acid (N.F.) catechol,
pyrogallol, gallic acid, {4 berberine (v} AA12) & =
T 0ml st 4& 10mg¢ 71e L83z "y A
Aoz Fg.

@ Az - trichomycin 4% (5,540 unit/mg) 10mg
& 4¥FFF2 HE 0.01N NaOH 100ml o] £3) A A
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Crude drugs for antifungal test
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Dryopteris crassirhizoma Naxa1
Sparganium ramosum Hupson

Paeonia albifiora Parias var.
typica NAKAL

Paceonia japonica var. pilosa
Naxar

Cirsium maackii Maxmmowicz
var. koraiensis Nakai

Cephalonoplos segetum KiTaMura
Leonurus sibiricus L.

Leonurus sibiricus L.

Sophora japonica L.

Rubia akane Naxal

Cynanchum wilfordi HemsiLry
Nepeta japonica Maximowicz
Typha orientalis Presi

Pyrrosia lingua FarweLL

Malva olitoria Maxal

Polygonum aviculare L. var.
buzxfolium LrpEBOUR

Euryale ferox SaLisBury
Cardus crispus L.

Lycopus lucidus LeveiLrLe

Machilus rimosa BLuME var.
thunbergii Nagai

Torilis japonica D.C.
Lindera strichnifolia VieL
Patrinia scabiosifolia Fisnrr
Dolichos lablab L.

Cyperus rotundus L.
Achyranthes japonica Narai
Artemisia asiatica Naxa1
Phlomis umbrosa TurczaniNow
Amomum globosum LOUREIRO
Kochia scoparia ScHRADER
Ailanthus altissima SwINGLE

Phellodendron amurense
RurrecueT

Scutellaria baikalensis Grorce
Lonicera japonica THUNBERG
Caesalpinia sappan L.

Uncaria rhynchophylla Miquel

Angelica dahurica BENTHAM ef
Hooxer

Lygodium japonicum Swarz

Allium odorum L.
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No. dN:urg: of Scientific name : i‘;f; & q}-g— %O.J!’_ 2w g, 104, ‘}]5‘-"-‘1. Z 1ml & =
FA P o] 382 Sasouravp agar medium & 9ml A
1w ® Sacr;g::l?:rﬂ:(;;_g‘icinalis L. var. HE Asted Eabstm AmeAZ @ ¥, w2 SaourAuD
4 ' & 15 | Allium odorum L. g1 agar medium o] 28°C 4 U7t v} F& Candida albicans
421 K # | Rheum undulatum L. B Yu 1200 ¢ WiFole THaslzs AFT F 28°Ced A
431 ¥ & | Rhapontice uniflora D.C. 22 1597 W stz 5ne} Ase  colony o AL
44 | B # 3 | Coptis japonica Maxixo S 23 28w 44< Q. (Table 1)
45| ¥ 2 | Sophora angustifolia StesoLp et | HI
ZUCCARINY Table II. Antifungal activity of crude drug extracts
46 | . 3 ¥ | Rehmannia glutinosa Lisoscuirz | B+ and constituents on the agar slant method
var. lutea MaxiNo f. purpurea
Maxkino
47 | & F | Lycoctonum pseudolaeve Naxai B No. | Name of crude drug ’ 10 ‘ x20 | *100
var. erectum Naxax 1 ' P . - .
48 | H % F | Schizandra chinensis BAlLLON B 9 — % _ _ _
var. typica NakA1 —
49 | & # | Forsythia coreana NAKAl =] 3 7 7 S - - -
50 | ¥ B | Amomum medium LOUREIRO =] 4 = A . - - =
51§ B f&¢ B¢ | Dictamnus dasycarpus Turcz. el 5 EN il - - -
52 \ A ¥ | Chrysanthemum sibiricum Fisuer| (B) 6 74 #i - - -
53 | {EE & | Prunella asiatica Naxax k= 7 & = - - -
54 | & B F | Xanthium chinensis MILLER ® 8 ol B ¥ - - -
551 #1 ¥t | Poncirus trifoliata Raringsque | 3 9 4 it R R
56 | & B F | Hydnocarpus anthelmintics ®H 10 # L3 + + +
Pieres 11 (SIS T S - - - +
57 R Fritillaria ussuriensis W 12 #i s - —
) M:;X;MO;IICZ . 13 i % + — +
LR R}g’ar(.’ re:fers(z”{allf{:;:.r RANGHET| 14 f & + x -
59 | & B K | Morus alba L. EHeH 15 % # ¥ - - -
60 | & B | Varatrum japonicum Lorsner o 16 B & + x +
61 | 8 ¥ F | Areca catechu L. =} 17 % = - - -
62 | % # | Perilla frutescens Britron var. | & 18 Aol o 7 - - -
crispa Decaisne . purpurea 19 b [} — — —
Maxino 20 = £ . _ _
63 | & W K | Melia japonica G. Dox e 91 o P E v . -
64 | 1 # Xcgzjﬁ;ﬁfll;m piperitum De B 9 & " N " _
65 | i B F | Quisqualis indica L. var. W 23 4 i - - ”—
. villosa CLARKE 24 B B g — — —
66 | T | Torreya nucifera SIEBOLD et =0+ 25 = B * — — —
ZUCCARING "
26 . 3 — - -
* =B ARER 27 E'd # + — —
=R - g |+ |+ |+
R=R [ %% 29 B = A + + +
g&zo_}oﬂo;s__ —5},0:} _,Q_,q;:;q‘lg—}_l P ] SBO]"HEZQT]— 30 i i ]—% ?‘ - ~— —_
. AT S as s =TT IO 31 ; *g *E E EZ . — .
A 2| ¥ i + |~ | -
ZE "L 121°C, 15Lb, 2087 st 33 l % . - + +
o s 34 ® # it =+ — o
2. gy 2 ){ - % + + L
D13 79 A 36 B B -
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No. Name of crude drug x10 " X 20 j x 100 No. ! Name of crude drug l X 10 } X 20 } %100
| & i } | = | = 6| 8 B F — = -
S T R e I F olx|-|-
39 3 Fooo— = - 67 | Berberine-HCl (| A%y | + | & | —
40 | B+ x|+ 68 Catechol + |+ | =
41 He =] \ — \ — 1 = 69 Tannic acid (BE) — — —
42 X ¥+ L+ 4 7 Tannic acid (N.F.) — | = =
43 & g — — i = 7 Pyrogallol — — —
44 B % NRNTS QNI Bt 72 | Gallic acid - ~
45 % 2 + I+ - 73 | Linarin (73 %) — | = =
46 A R i 74 | Pectolinarin (A% AA) | + | — | —
47 % A — - i — 75 |  Baicalin () + + -
48 H R F — - - 76 Baicalein (3}8) + + —
49 H # — - | Trichomycin H +#+ +
50 H = = + L # 1~51: B FE4EZE H complete inhibition
51 =] e 153 S e 52 PETREEE At effective
52 pi /i 3 — — — 53 : AfEER4EE +  moderate
53 = B & N R 54~50 5 JHILHAESE & slight inhibition
60~66 : F(BB) #4EZE — non-effective
54 T B & ® £, - - 67~T6 R &
55 F- = F P — — -
56 B ® | — | - = 2 2% FFEAY
50 kB F i T 1AAGAA 2He] AL Yol g 21, 27, 28
58 R Sl Bt o S Moz eIl AAde HEL 2 4 1mlAL A
9 1 & o W -~ o] A%tz 1044 E A2z Sl
60 = = + + + Sasouraup broth medium o 28°C 204] 7+ uff 9F&F
2; i i ; i B B 349 % hemacytomer 2 EASE ALtz H2F45
63 a i 1 I R 2 dgch. o ¥ omlAE ZA A sl F
64 | H _ _ — B35 BEo] 43 2442k ol stz formalin g 0. 1ml
J 48 7}ste] hemacytometer 2 A7 vH(Table]l).
Table III.  Antifungal activity of crude drug extracts and constituents in broth culture
* each number (x10° cells/ml)
“~__Dilution o [ { | | { Initial
~_ %20 | x40 | X80 ] X160 | x320 | x640 | x1280 | x2560 | 5120 | C | ;o
Drug S~ l | |
i ii3 17.4 20.2 21.1 21.7 22.2 22.6 22.9 23.2 23.6 24.9 2.5
rs - 16.8 18.4 19.5 19.9 20.1 21.2 21.8 22.5 23.2 24.9 2.5
¥ B | 162 168 180 186 185  19.1 19.5 19.7  20.2 249 2.5
b = 19.8 20.0 20.3 20.2 20.5 20.6 20.5 20.5 20.9 20.9 1.5
(5 173 F 19.5 19.2 20.0 20.1 20.3 20.5 20.7 20.7 20.8 20.9 1.5
5 E- 13.3 14.0 14.7 15.0 15.3 15.7 15.9 16.6 18.1 20.9 1.5
= E= 23.4 23.9 24.5 24.9 25.1 25.6 25.8 26.4 26.6 27.1 3.7
il il 23.6 24.5 25.2 25.4 25.7 25.9 26.2 26.4 26.7 27.1 3.7
3 VN 18.4 18.6 19.0 19.5 19.0 16.8 20.0 20.3 20.2 20.2 1.4
H i3 17.2 17.9 18.8 19.2 19.4 19.6 19.5 20.1 20.2 20.2 1.4
H # i 10.2 10.7 11.6 12.0 12.6 13.4 14.2 14.6 15.8 24.8 2.2
= i} 18.2 18.7 19.0 19.3 19.8 20.2 20.6 21.1 22.8 23.3 2.9
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~___ Dilution i Tnitial
~ x20 | x40 | x80 | x160| x320| x640 | x1280 | x2560 | x5120 | C
Drug T~ cell
X * 13.9 142 145 148 155 169 17.2 17.8 181 233 2.0
k-4 [ 16.8 17.2  17.8  18.8 19.1 19.3 19.7  20.1 207 233 2.0
® O T 20.8 20.9 21.4 21.7 21.9  22.3 22.5 22,7 23.0 233 2.0
* % 9.1 10.3 10.9 11.4 126 13.3 14.4 158 169 19.7 1.2
R B 7.5 8.2 8.6 9.1 9.8 10.1 12.2 133 16.2  19.7 1.2
-S4 12.2  13.4 14.3 149 156 16.2 168 17.7 189 19.7 1.2
E S 87 10.9 1.7 122 129 13.9 144 17.1 188 197 L2
Baicalin 8.4 11.0 13.2 143 158 161 182 189 19.v 209 L5
Baicalein 10.8 12.1 12.8 15.4 165 17.9 18.8 20.0 20.5 20.9 L5
Linarin 5.4 17.2  18.7 19.6  20.4 20.6 20.8 2.1 210 2.9 15
Pectolinarin 12.5 13.1 147 153 160 168 182 197 2.0  20.9 1.5
Berberin-HCI 4.6 15.2 158 160 167 169 17.8 186 19.2  20.9 1.5
Catechol 85 11.0 1.9 127 13.4 141 150 162 186 20.9 1.5
Trichomycin 1.2 1.2 1.2 1.2 1.2 1.2 1.7 2.1 2.6 19.7 1.2
* Dilution number on Table | means following weight and unit per ml.
' %
Extracts 5000 | 2500 | 1250 625 l 313 156 \ 78 l 39 l 19.5 0 l,ug/ml
] | | | l : B
Constituents 50 25 ) 12.5 3.1 1.61 0. Si 0. 4] 0.2 0 jpg/ml
5 2.5 1.3 106 0.3 016 - 008/'0.04 0.02 -0 ag
Trichomycin / / e / i ‘\ P ( / // )
27.71-13.81 6.9 1."3.5 7 1.7 /o 91 04) 0.2 01170 unit

@ Fink & 8y : F9 AHdE-5 A8y doo
@Y 2+ AQBlA 144 e sgolE FTekzd 0.02
% methylene blue ¥ 13} E3jtslel 102l o
Fatol A AARG T AFF WEFL G k] 2ol
G TFE @ Ak FTFE VE el 100
F3te] Tl
AAH : APE F 19 FolE saline 10mlol HE
24rste st WA, HEdve dag B2

5¥7% HupAtddtel Ao sl
7}) 48 : Slide glass o] 79 1 &3} 0.02% methy-
lene blue & 14 & ERste] 5Evie AA3te] A4
g 79 5% FERAT.

RN
—

K1
=

el
&5
2

W) e vh e e go] 2Ae s et A
At 449 B §F2 fAs A (Table IV).
3) #AAE
@ 1H3AFgAH T H%& "ﬁfﬁ A4 T+ ge
#, H=2F colonyZWéOl

Table 1V. Adsorption of Candida albicans on
0.02% methylene blue

Living cell | Dead cell
Time(min) Result } Time (min) Result
5 - | 1 —
10 — 2 —
15 — ’ 3 —
20 - 5 4 -
25 — i 5 -
30 — 6 -
35 — 7 -+
40 — 8 +
45 — 9 -+
50 — 10 +
55 —
60 —
ok + 2;;5 — : ot stained.

Microscopical observation under the daylight.

oA HzT g9 50%°
ol3} AAH T, 20%01 e

J AR H i, 35%°8 50%
35%°15 AAR Toz T
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sted (StAdAE ALS 100%2 TH) 50%0l4E
AAd Pﬂ. 35~50% = Adol dAsE A, 20~35
P grEe Jehile Aoz sy
Mi T B‘“’-ﬁ( ig. )6l wEkA 1R
= H9.

&.
20
10
4.4*_*" L T
Cellspermi)f 1 2 34 5 6 7 8 9 10
ay

Fig. 1 Growth curve of Candida albicans Yu 1200 :
This graph was figured by calculation with
hemacytometer every 24 hours. Propagation in
SasourauD’s medium was at 28°C.

@ F4AAA budding 3tE AL & A=, budding
% AF AZS AA2g 27t 22 Y 8

AAE & dE ASE AV SHAA =, mycehum E
= pseudomycelium & o} FEA e} # =2, blasto-
spore = 474 59 cell 2 A Adget. =g AR A
Awsle 2349 formalin 0.1ml 4 & 748 F A atst
gtt. w2 Sasouraup broth medium 10mlel A#$&
Ay e 22k formalin 0. 1ml
5 743 28°Col A} w) 9kabef 244wkt F4E A 4E
dtz = 0.02% methylene blue o2 Aty o}

7L AR Fe FANA AEE AAE F QYT

3. dEHH

108X B, EERE, HF, BOR, k¥ BE
W, TR, EHE B, trichomycin o] 999 100
o] 4], B3, G, catechol, baicalin & 20u] o}
A, R, R, B, BE mRT, ik, 94 ber-
berine, baicalein, pectolinarin, ¥ET So] 104 4] 4]
T E$dAE 443 ¢ AUt 53 HE, K¥, B
HHEL 10094 ASA AXH 2 colony = Ak &
#Hemoz A= 9=, trichomycin & 109 (55unit/ml)
o A colony & AL T A=, 20MAH F2 599

F 19FIHe 9

Kor. J. Pharmacog.

= oada Qgont 1048 52 AR F A
2AA AN = BEIF 3208, HEE 1609, FE
Hr, ¥ 204, baicalin, catechol 20¥} (50pg/ml) o

g2 Fg 50%014 A=t trichomycin ¢
640w (0. 86 unit/mlel A AF FAHA Fgd. 3¢

~50% A9 AL HERE, BEEK BE AR 59
Aol e FAE 0. 26
~35% " 48 FEYP & ekl ders HE, HIE,
#R, %48, linarin, 94} berberine o] =3k
(Table V).

baicalein, pectolinarin o]

Table V. Antifungal activities of drugs
1) over 50% inhibition

\Dﬂ\“tlon'xzoi y 4o‘>< % ><160i 320 64011580‘2360{51%?
Agent

B T 62 0l58. 456 4/53. 950. 3{ b

B % jE 58.9/56.853.251. 6) | ]

¥ B 55 9\ ‘ !

# * 53.8

Baicalin 159 8|

Catechol 139 3'

|

!

| |
Trichomy- 100 100 jloo 100 iwo 1100 [91. 4189. 486.8
cm |

* Complete inhibition:100%

3) between 20% and
35% inhibition

2) between 35% and
50% inhibition

x 20 2 x 20 g
x & 4o H o 32 ;
£ B & 38 %% ™ 28 f
5 # 37 # R |28
B T #F 35.2 Berberine- {30 §
Baicalein  48. 4 H_CI )
Pectolinarin 140. 2 Linarin 21 ;

Fing & Wl A Aok g ARAAE Fol 4453
stokm, ¥ A trichomycin & 6404 (0. 86unit/mi)
o] & 129%7 A5 gl (Table VD.

Table VI. Percentage of dead cells on 0.02%
methylene blue

Dilation |
\ime 20 % l 40
Agent

o)

100,86. 2178. 553, 3\12. 0

l
so‘ 160 320‘ 6401'1280|2560!15120

0

o

Trichomycin‘ 100,
%

* complete :100%
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I g d8

1. AEHHEA HTE £k KR e 4451
% #HB, AR, B, EEE, BE, ¥E AR H
B 5 8%, EHME FHhe = A% 6FF RA,
BREBE=z AL S 75F FHE, HHEES 2
%, nEE FHhz St JddA REK, F 66F9
NG FF 1250 KBEBEANAN Candida albicans Yu
1200°% wieted FF AL e R

2. dutd o = alkaloid FF4 Gl (BKE, B, K
%) vlad FEFo] k=, fFH (EF, KE| BH),
Bl (i), BmETREE F4E A fadE
o2 e YIdA FTde 94 dA+

3. 1, 2 AP S S5t 14l A EEE gk ¥
T4E 44T F AEd ustdd, 234G F
8 WA vEd AE AYgstm 1339 234 g o A
AR 29E Qg

4. A¥W el A agar slant method & YA o] T
HAEE = St olde] deot Aol @Wol Lasm
24957 #99, Counting chamber method 2.5} Al 5
=7t Bevg Candida 9 7o] o) wMlmd a3 (2~
8u), AYY AFAE Yoz HE TFALAW F
gats A& ¢ 4 U

5. LR @ HEEF Fux K #hioez 0.02%
methylene blue o] @A == Aol gk ojAoz
Bol 7 HFE YGlMe ATHL €2, 4T
WA gaagats Az dekn g e

6. Berberine & vkt §3tE: AdolmAdx BHEE
& AFe] $FP ot WEY AL FEF L] 9 F
St h. w43 44 berberine o H & AAx vlef
Fed, £(1969)79 wAvge FFAs) 27t Mic
rosporum sp. D Trichophyton sp. Lol vz 33
A4 F-&& el AL extract T A EFA R ko] A
of EHer GAFL] e e FEYde 2
Fel holz, #OY HAFRE FFAPAA 27
FAT L 27T FAL AT B g9
BEAA LS AAY F Yt E En FoE xot
H5ES] A F%o] berberine o]} EHigno £+
A& berberine ©) 9] 9] alkaloid(palmatine, coptisine)7}
Belstz 9A Sert 2540 '

7. %% A% Aol 5000 pg/mlolA FTYE
no &Y ¥ e 2 F24EQ baicalin & 50pg/ml o

A Gi4E e o] FHHE (5,000 pg/ml) s} catechol
(50pg/mD3}9] 749 @4 997 gtz ek

8. JUIFE, XfI, AFiE FAAA 28 FEYE
AAE F A9t 50 ug/ml ol 4] linarin & & ZFel
u] s}y 279, pectolinarin & 40.2% 9 A = ¢ ¥t (Table
IV). olAL $AAAE o5 d&AE] FEHA &
7l Aoz L

9. FEdfe] HTE FihE WEH A £4d
) 8to] QE7} Candida albicans o) in vitro | A BT
AL ngot, in vived BTESY =& pathogenic
organism Q1 Trichomonas vaginalis o] ©]dod A= &
oz oFseol ¥ Aoz s

A |

AP A 48 L AFHA FA )T 2T
, 2ddd Fa AEY g T 29l 2T
A gz AR A F 494 FHe2 24
=3y

t R ol
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