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Abstract

Antimicrobial activity of dandelion(Taraxacum platycarpum D.) was investigated. Methanol extract
of dried dandelion was fractionated to hexane, chloroform, ethylacetate, butanol and aqueous fraction.
Ethylacetate fraction among these fractions showed the highest inhibitory effect on the microorganisms
such as B. subtilis, L. monocytogenes, S. aureus, E. coli and V. parahaemolyticus at 5001g/disc. Ethylacetate
fraction was further fractionated into 13 fractions by silica gel column and thin layer chromatography (TLC).
The results showed that ethylacetate fractions No. 4,5 and 6 had high antimicrobial activity. These were
mixed again, re—-separated and five fractions were obtained. Among them, No. 2 fraction had the highest
inhibitory effect on the microorganisms, which was then separated into six fractions. In the 3rd fractionation,

No. 3 fraction was identified as benzoic acid by HPLC, '"H-NMR and GC-MS.
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Xt AFL HAAT)= Baczllus subtilis KCTC 1021,
A= Agste] Wi, WAk AFolA 299 ale]
== Listeria monocytogenes KCCM 40307, gram ¥4
T2 24 enterotoxing A ato] AlEE 9] ale] HE
Staphylococcus aureus KCTC 1916, gram A4 #2.2
2.4 9] A EAoldM F-IAAFQ Escherichia coli KCTC
2441, 12l 39 F o2 AQe dalFeln AFES
A 0 7|= Vibrio parahaemolyticus KCTC 2471-& AH-4-3}
A} vl = B subtilis, L. monocytogenes, S. aureus L
2] 1 E. coli+ tryptic soy broth(Difco)$} nutrient agar
(Difco) & AH8-319 . V. parahaemolyticus+= 9 9 722
w2l o] NaCl& 3% d7}sle] Algslsich.
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Dried and powdered dandelion(6000g)
i)
Take into Erlenmeyer flask(A2,000ml) and add MeOH
!
Extract on the water bath(80°C) for 3hrs
!
Filter through cheese cloth
!
Repeat the above procedure 3 times and
combine the filterates
l
Concentrate under a vacuum rotary evaporator(60°C)
!
MeOH extract(592.79g)

Fig. 1. Extraction procedure of MeOH extract.

Dissolve 1g of extract in MeOH(10ml)

Add to each culture medialwith various concentration
Inoculate 100nl of suspensiorll of the test microorganisms
Shake vilgorously
Incubate at 3l7°C for 24hrs
Measure of opticall density at 660nm

Fig. 2. Antimicrobial activity assay.
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223} silica gel column chromatography-$- 49+
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u} © 2 chloroform, ethylacetate, n-butanol ¥ 2
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6.31g, butanol 3% 4028z 18] 1 & 2F 306299
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AL R 3 2259 g7A 73 8L paper disc (12) 2
2 3lgden, A g4 FAm A= nutrient agarg AH$-3}
o] F-F ¥ 27 9em<l petri dishol] 15mi¥ #5319 clean
bencholl A 814 Az A 712 2 ol 2+ FF2] ulofd
1000 73 A2 =usdch 4 S E-dd 23
9 =% E 500~2000ng/discZ dted 27 = disc(= 7
8mm, Toyo Seisakusho Co.)oll &5, ARAA 4571 &
23 plateEH ol &8 £ ¥ 37° C incubatorel| 4] 244]
7¥ whekate] disc F+H ol AAIH clear zone®] A7 (mm)
o2 gFdMe A5t

Dandelion(Taraxacum platycarpum D) (6000g)
‘ extd. with MeOH (reflux 3 times)
MeOH extd. (592.79g)

Dissolve with H20

Hexane

Hexane fra.(147.3g) H-0O

Chloroform

Chloroform fra.(11.18g) H0

Ethylacetate

Ethylacetate fra.(6.31g) H20

Butanol

I I
Butanol fra.(40.28g) H:0 fra.(306.298g)

Fig. 3. Fractionation procedure for the methanol extract
of dandelion(Taraxacum platycarpum D.).
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"1E# 9 ethylacetate fraction® Fig. 49} 7o) silica
gel column chromatography(7em X 120cm) & #2] 8}od
TLC(CHCl-8-% ol wl’b-& $%80,05,1,2,3,5,7, 10,
13,15, 20, 25, 30, 35, 40%) 2 2+ £ 3 &2 AN AA 137)
2] fraction® A%t} 13709 fraction ©hA] 5702 A1 ¥
TFE o] 43l dAdo] A vehd 4 #), 55, 69
A fractionE2 4] t}A silica gel column chroma-
tography (5cm X 75cm)¢} TLCZ &2]3le] 57019 2nd
fractiond R o] FollA FFHo] 714 53 24
A fractiond c}A] Tl wp o2 2] ste] 6719 3rd
fraction& ¢}

2

HI

HPLC

91599 ethylacetate?] 314 3rd fractiongd B &
2]3}7] 9]8}e] Table 18] 2722 HPLCE A A 515t}

NMR .

Proton nuclear magnetic resonance spectrophotometer

("H-NMR) spectrum-& Bruker AMX-500MHz NMR £
5 303K 22 A FAstdct. shetA] o) & - £

Table 1. Operating conditions of HPLC for analysis of
antimicrobial compounds from dandelion
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FE5A 2 tetramethylsilane(TMS)& A48} parts per
million(ppm) ¥} 2 e ik,

GC-MS

Mass spectrum(MS)2 Hewlett-Packard 6890 Gas
Chromatography <} <723 Hewlett-Packard 5973 MSD
& AHEslg on, £ 27-& Table 29} 2t} Column<
HP-5SM column{30m % 0.25mm X 0.25um)¢] 3121 col-
umnSE+£ 40°CellA 23 §A A3 10°C/mine & %
238} 320°C, 1min 272 2.2 223}l t}. Injector 2 5=
250°C4l 1 detector #-%+= 300°C$1-2-H ion source tem-
peraturet= 250°C%1-2.9 electron energy+ 70eVth. Car-
rier gasx He(1.0ml/min)& AF&-3}%ic}
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ble 35} zkc}. vl 5 9] wiEeh-2 & 52 2000ug/ml F=

Table 2. Operating conditions of GC/MS for analysis of
antimicrobial compounds from dandelion

Condition

Hewlett-Packard 6890 GC
Hewlett-Packard 5973 MSD

Requester

Instrument

Requester Condition EI condition Electron energy : 70eV
- Source Temperature : 250°C

glsltmment Waters associates Trap Current : 300HA

olumn #-Cig bondpak Column HP-5SM(30m X 0.25mm x 0.251im)
Eluent Water . Injector temp. 250°C

Water : Acetonitrile=9: 1 Detector temp. 300°C

Wave length 254nm Column temp. 10°C/min

Detector Waters 441 40°C(2min) ~ 320°C, 1min
Injection volume 2501 Carrier gas Be(1.0ml/min)

EtOAc fraction(166g)
CH:Cl; : MeOH=15: 1
' silica gel column chromatography
I I I I ] | | ] I ] I I

fra. 1 2 3 4 5 6 7 8 9 10 11 12 13

(146g) (13) 147 (85 6.0 9.5) (20.1) 172y (103) (94) (4.8 (42) (13.6)
L | | CHCh:MeOH=30: 1
silica gel column chromatography
I I I I
2nd fra. 1 2 3 4 5
(11.8g) 3.3 0.7 1.4) (3.8
CH:Cly : MeOH=30 : 1
silica gel column chromatography
I I I I | |

3rd fra. 1 2 3 4 5 6

(0.5g) 1.2 0.2) 0.3) (0.08) 0.4)

Fig. 4. Fractionation of ethylacetate extract from dandelion by passing through a silicagel column.
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Table 3. Antimicrobial activity of the methanol extract & vty g3tz olgola sk}
from dandelion
Concen- Inhibitory effect(%) 0S| FHE29 £3ly 3H7A
tration , - N
(ng/ml) sul?t‘ilis Ll‘:\'lt(r);lf(::zoes auféus cl(i)}i haz;nloj;;rg;‘us A=# methanol F+&E 278 44 24& 22¥
500 _ — 9812 2720 84.00 -2 © 2 n-hexane, chloroform, ethylacetate, n-butanol
1000 510 - 9915 4300 8300 2 Z w22 A SAE w4 Y FEE A
1500 9756 13.00 9954 81.30 94.00 A3t A5 Table 4o Yebl et 11529 ethylace-
2000 97.88 98.43 100.00 94.00 97.00 tate 3-8 2Z 22 711 & E %9l 500pg/disc] X
A Ay #5 5% 25 3te clear zoned A3
A S aureus®] A48 100% A shaksd.2= L monocy~ B FE g vetlgl e, 3] S aureus Tl A= 11

togenes$}t V. parahaemolyticus® & x4 ztzt mm ©]4}+9] clear zoneg YRS Th. 2000ng/disc 5=
98.43%, 97.00%] A a) &2 walch =& B subtilist 4] L. monocytogenes, E. coli B V. parahaemolyticus+
1500ug/ml 5%l A 97% o] 4 Af-o] A=A, G(-) 747} 115,12 % 135mm9] clear zones ¥4 st 1
TF E coliv 2000pg/ml F =4 949% A-5o] o3| Huz nSde) FFEANE 22 LojHz Agug

H el Ahn(13)8] A7-2 1 29 A2 v Q8 vk ethylacetate=o] 7}& 9433 =1 t}-&o] chloroform

BA3 A E colis FuH-2o19) 0 B, subtilis, Asper- 20]® n-butanol, n-hexane 12| 1 B29] $02 B4
gillus nidulans, Fusarium solani®] -0 A s = ¢} o] ettt Ma £(17)& 52539 MeOH =224 &

dubd o 2 G(-)bacteria®.t} G(+ )bacteriadl] H3ted # o] 2383 AL Fol A S, qureuse} B. subtilisoll TEhod
FrA ol Rlgteb uk-g-slo] gFedo] W Folm B Z+z}+ 20, 19mme) clear zone 3 Alste] 73 oA}

2141552 & AGlA e GOTFA Vo para- g Zechs s9dch. Shin $US TR A&
haemolyticus®] &% FFFo] w13siA uh-gshe okgA150] 2288 7127 [ monocytogenes, B. cereus,

AL BoFgch 18z (D) A o5 Al S. aureus, Pseudomonas fluorescens % L. mesenteroides
o f &g FEEe) G(+H)FFRY GH)FFQ E. coli of 7t 7L AHE A3} 2} FFo| g5t sk
oo RS et RSkl Kim 51691 4 pgzse gdsA dFasot nidw, FAA 4%

Tol = carvacrold ¥ 2% 852 ARALE) GO o o LolAHC)E R B FAY FFAHE 2
TF-_1 Vibrio vulnificus®l 21743t £3-2 BolHAx, ol doEigich w3 $32 JeYE S 433

G(+)#54l L monocytogenesl| Hate] 714 & A A Kim¥} Park(19)2 €& 2 $%3% ¥ 8-, n-Hexane
= 2ol 3 AR A A FF] Felel s T, 80% MeOHT2 -4 ¥-& 3] A9} 27} 809% MeOH

Table 4. Antimicrobial activity of various selvent fractions from methanol extract of dandelion(Taraxacum platycarpum D.)

Clear zone on plate(mm)

Fraction - T : ;
ng/disc B. subtilis L. monocytogenes  S. aureus E. coli V. parahaemolyticus
500 nd” nd nd nd nd
Hexane 1000 nd nd nd nd nd
1500 nd nd nd nd nd
2000 nd nd nd nd nd
500 nd nd nd nd 10
1000 10 9.5 115 nd 12
CHCL 1500 1 115 115 nd 14
2000 125 12 13 nd 15
500 85 9 11 105 85
1000 10 11 12 11 11
EtoAc 1500 11 115 13 115 13
2000 11 115 135 12 135
500 nd nd nd nd nd
1000 nd nd 85 nd nd
BuOH 1500 nd nd 9 nd nd
2000 10 nd 10 nd 9.5
500 nd nd nd nd nd
1000 nd nd nd nd nd
Water 1500 nd nd nd nd ad
2000 nd nd nd nd nd

Ynd: not detected
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Ethylacetate 2&lg2| g7 4

Ethylacetate %E-& silica gel colum chromatog-
rahpy(7cm X 120cm)& % thin layer chromatography
(TLC)E A A8} Fig. 49} Zo] 13/49] #8& I
ol g A2 Table 59} 2tch. 7} fraction®] 527}
1000ug/ disc7} = =2 paper discell H7Het ¥ 559 A
P55 W22 39S 73 Y3k o) 1000ug/disc &
Sell A B. subtilis®] 7% 41, 5 A o 6W14 fraction
2% 12mm#] clear zone2 A9 2, L monocytoge-
nes®] 7%+ 6917 fraction®| 18.5mm*2] clear zones 3
Asle 735 dFH L vgot S aureusZi $E AL 5
ZollA 485, 5HA 2 687 fractione] 27t 135, 16 ¥
18mm?] clear zoned vrebl gl mhebA o1 fraction
B} =2 3wH-S 2al a4 58 2 614 fraction
< 4 4] t}A] silica gel column chromatograpy(5cm X 75
cm)2} TLCHZH 334 43S ¥ A3t Table 67 2t

B. subtilis®] 73-%- 2415}, 35| 4 54 A 2nd fraction

o] 10mm¢ Z71E 9% clear zoned FA sl T, L
monocytogenes= 500ug/disc FX914 2 A 2nd fraction
o] 20mmE, V. parahaemolvticus &5 9814+ 17mm
2 7} & clear zone® Rt G)TFF4 E. coliv
clear zone?] =717} 95mm= Yebytl. g el 713
225 285 2nd fractiond ©}A silica gel column
chromatograpy(2.5 % 60cm)$} TLCE o]-4-3ls 6719 ¥
g o g Belstqdcl Beld 67l B3 g FHaT
©] A#}-E Table 79 vrebi it 38 A fraction 250ug/
discy =l A E. coliZ A3t 452 Ay FFol W3t
o] 14mm ©]4+9)] clear zone& B.of g Aol 1A =
skt

o|Ate] ZA¥E & o Y& ethylacetate 5

Z£E2 B
subtilis, S. aureus$t V. parahaemolyticusol ojsted 3
TFHA o] Holdg &+ gleler 13 3 F&5F0v

23}, 33} £3) & 850| clear zones A4 s=dl £ A
o7} glgith ol A o w]Fo] gFA el Boste AL
el AR BAol2)r] B} o] J R Eo] E}E 53

EA 2 ZA5t= A o2 A5 HY o)% 2nd fraction5 S
Zgsbd g4 o ¥& dHEAE vege 449

-
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Table 5. Antimicrobial activity of ethylacetate fractions from methanol extract of dandelion on the growth of bacteria

at the concentration of 1000ng/disc

Clear zone on plate(mm)

Fra. No B. subtilis L. monocytogenes S. aureus E. coli V. parahaemolyticus
1 nd” nd nd nd nd
2 nd nd nd nd nd
3 nd nd nd nd nd
4 12 13 135 11 14
5 12 15 16 12 14
6 12 185 18 115 165
8 10 11 nd nd 10
9 10 nd 9 nd >

10 11 nd 9 nd 11
11 nd nd nd nd w?
12 9 nd 9.5 nd 9
13 nd nd 10 nd nd

; nd: not detected

w: weak clear zone

Table 6. Antimicrobial activity of the second ethylacetate fractions from dandelion at the concentration of 500ng/disc

Clear zone on plate(mm)

2nd fra. No B. subtilis L. monocytogenes S. aureus E. coli V. parahaemolyticus
1 ndl) nd nd nd nd
9 10 20 195 95 17
3 10 185 20 95 155
5 10 15 18 9 12

Ynd: not detected
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Table 7. Antimicrobial activity of the third ethylacetate fractions from dandelion at the concentration of 250ug/disc

3rd fra. No Clear zone on plate(mm)

B. subtilis L. monocytogenes S. aureus E. coli V. parahaemolyticus
1 nd” nd w nd nd
2 11 15 135 nd 165
3 15 145 14.3 9.8 145
4 11 115 12 w 13
5 12 11 13 nd 12
6 w2 nd 13 nd 11

Ynd: not detected
“w: weak clear zone

3le] £2]37t ethylacetate ¥8.2.2 ¥-¥| silica gel column
chromatograpy ¢} TLCE- 3l 34-& 2. 394 3rd
fraction®] 4J¥#-& HPLCZ Fig. 59} o] Ea|slgch £
2]" peak & 'H-NMR(CDCl;, 500MHz, TMS)Z &
A& A= Fig. 63 2o.m §747(2H, t, J=7.4 Hz, H-3,

peak peak peak
I I m
252
492
3.85

start stop

Fig. 5. HPLC spectrum of 3rd fraction No. 3 of ethylace-
tate fraction from dandelion.

5), 7.61(1H, t, J=7.4Hz, H-4), 813(2H, d, J=74Hz, H, 2,
6), 11.68(1H, brs, -OH)<lA protone] F&= 3|2
GC-MS(m/z2)Z 4% 23+ Fig. 73 %] molecular
ion (M")e] m/z 12241 4] 2= e} webA] =15 255
22]% peak O olA= benzoic acidZ FA 3}tk

Benzoic acidt Zeo] 9l AL gAF == A A
Ao g vl B g AFaE7 785 7129 pH
4 o)gloll A A xR v EY FAE A AR
a#lz 9loh(20,21).

Song §(22)& Al I el o F LR F231
A. rhizogenes, C. utilis, S. cerevisiae, B. subtilisl] W&t
AL AN dEA 35HEe] FFEA A A7
ot 23k 28l 32 Kim3} Han(23)2 Abx 9] aF
Al 3}3-5-°] hexadecanoic acid2}ir B33}l

2 o
22 A4E e PR AR AE BES A5l

WWLMJWWM% MMLL.L l‘w ot
. @ BR Agh  nadly

Fig. 6. '"H-NMR(500MHz) spectrum of antimicrobial compound from dandelion.
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Fig. 7. GC-MS spectrum of antimicrobial compound from dandelion.
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