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Isolarion and Identification of Antimicrobial Compound from
Plantain (Plantago asiatica L..)
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Department of Food and Nutrition, Sookmyung Women's University

Abstract

Antimicrobial activity of Plantain(Plantago asiatica L.) was investigated. Methanol extract of dried Plantain 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, E. coli, and V. para-
haemolyticus at 500 pg/disc. Ethylacetate fraction was further fractionated into 8 fractions by silica gel column and
thin layer chromato zraphy(TL.C). The results showed that ethylacetate fractions No. 2 and 3 had the highest anti-
microbial activity. They were mixed again, re-separated, and seven fractions were obtained. Among them, No. 4
and 6 fraction had the highest inhibitory effect on the microorganisms, which were then separated into four frac-
tions. In the 3rd fractionation, No. 4 fraction was identified as hexadecanoic acid by HPLC, 'H-NMR and GC-MS.
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Dried and powdered plantain

|

Take into erlenmeyer flask(A 2,000m8) and add MeOH

&

Extract on the water bath(80C) for 3hrs

l

Filter through the cheese cloth

|

Repeat the above procedure 3 times and combine the filterates

|

Concentrate under & vacuum rotary evaporator(60T)

|

MeOH extract
Fig. 1. Extraction procedure of MeOH extract.

Dissolve 1g of extract in MeOH(10m¢)
Add to each culture media with various concentration

Inoculate 100¢ of suspension of the test microorganisms
Shaking vigorously

Incubate at 37C for 24hrs

Measure of optical density at 660nm
Fig. 2. Antimicrobial activity assay.
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S. qureus ZL®] 1L E. colix tryptic soy broth (Difco)2}
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Plantain(Plantago asiatica L.) (11kg)

extd. with MeOH (reflux 3 times)

MeOH extd. (695.47g)

Dissolve with Hz0

Hexane
Hex:ime fra.(93.27g) H:0
Chloroform
Chloroform fra.(8.26g) H:0
Ethylacetate
Ethylacetate fra.(31.08g) H0
Butanol

Butanol fra.(133.77g) H:0 fra.(323.72g)

Fig. 3. Fractionation proc:dure of the methanol extract from plantain.

ELOAc fraction(92g)

' Silica gel column chromalography

5 fra. 7 fra. 8

fra. 1 fra. 2 fra. 3 fra. 4 fra. 5 fra. 6
(9.2g) (487 (9.8g) (10.1g) (8.0g) (11.8g) (12.4g) (12.6g)
CH:Clz : McOI = 30 : 1
Silica gel column chromatography
( | I ]
Subfra. 1 Subfra. 2 Subfra. 3 Subfra. 4 Subfra. 5 Subfra. 6 Subfra. 7
(1.6g) (L5g) (29g) (2.?g) (19¢g) (0.7g) (2.7g)

CHLl * MeQH = 15: 1
Silicagel column chromatography

[ |
3rd fra. 1 3rd fra. 2 3rd fra3 3rd fra. 4
(0.03g) (0.4g) (0.5g) (2.3g)

Fig. 4. Fractionation of ethylacetate extract from plantain by passing through a silica gel column.

2 &= 303K ZAIM St b o5 o)
B BFEAZ tetramethylsilane(TMS)S AH&38led parts
per million(ppm)TH = el 3o}

3) GC-MSD
Mass spectrum(MS)S- Hewlett-Packard 6890 Gas

A7 o]9] ethylacetate®] 4HA] 3rd fractions T -
3l7] $15led Table 19} FZ1.22 HPLCHAS- AIA3Iict.

2) NMR

Proton nuclear magnetic resonance spectrophotome-
ter(H-NMR) spectrum® Bruker AMX-500 MHz NMR
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Table 1. Operating conditions of HPLC for analysis of
antimicrobial compounds from plantain

Requester Condition
Instrument Waters Associates
Column u-C,, bondpak
Eluent Water
Water : Acetonitrile=9 : 1
Wave length 254 nm
Detector Waters 441
Injection volume 25 ul

Table 2. Operating conditions of GC/MSD for analysis of
antimicrobial compounds from plantain

Condition

Hewlett-Packard 6890 GC
Hewlett-Packard 5973 MSD
Electron energy: 70 eV

Requester

Instrument

EI condition
Source Temperature: 250°C
Trap Current: 300 uA

Column HP-5SM(30m X 0.25 mm X 0.25um)
Injector Temp. 250°C
Detector Temp. 300°C
Column Tem 10°C/min

40°C(2 min) 320°C, 1 min
Carrier Gas He(1.0 m//min)

Chromatography £} & 74 ¥ Hewlett-Packard 5973 MSD
E AHEEg T B RS Table 294 2t)

ARl & AZAA Bt F Hetgz FE8le] o
F2 52| AFF Al dgt SAAAEAE A
AZE Table 35} A} AAol9] wehe FHEL
2000 ug/mis-Xol A B. subtilis R V. parahaemolyticus
o] 2418 A3 A8l 29 L monocytogenesS}

o (& rlo

Table 3. Antimicrobial activity of the methanol extract
from plantain

Plantain Inhibitory effect (%)
Conc .. L. monocy- . V. parahae-
(g/ml) B. subtilis togenes S. aureus E. coli molyticus

500 88.13 33.84 8563 1226 88.00
1000 91.14 89.48 9036 6546 96.04
1500 96.66 93.38 92.80 88.13 99.37
2000 100.00 98.50 98.67 90.50  100.00
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grahpy(7 cmX 1.2 cm)&F ¥ thin layer chromatography
(TLOE AAISle Fig. 49} o] /o) B8g dgw
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Table 4. Antimicrobial activity of various solvent fractions from thanol extract of plantain(Plantago asiatica 1..)

Fraction

Clear zone on plate (mm)

Hg/disc B. subtilis L. monocytogenes S. aureus E. coli V. parahaemolyticus
500 nd” nd nd nd 9
Hexane 1000 nd nd nd nd 10
1500 nd nd nd nd 10.5
2000 nd nd nd nd 11
500 nd 9.5 10.2 nd nd
1000 nd 10.5 12 nd 10
CHC 1500 nd 11.5 13 nd 12
2000 nd 12 13 nd 13
500 8.5 nd nd 9 8.5
000 9.2 9 8.5 11 11
EtoAc 500 105 9.5 10 1 125
2000 11.5 10.5 10 13 14
500 nd nd nd nd nd
- 000 nd nd nd nd nd
BuOH 500 nd nd nd nd nd
21000 nd nd nd w” w
500 nd nd nd nd nd
Water 2000 nd nd nd nd nd
1500 nd nd nd nd nd
2000 nd nd nd nd nd

1) nd : not detected
2) w : weak clear zone

Table 5. Antimicrobial activity of ethylacetate fractions
from methanol extract of plantain on the growth of bac-

Table 6. Antimicrobial activity of the 2nd ethylacetate
fractions from plantain at the concentration of 500 pg/

teria at the concentration of 1000 pg/disc disc
Clezr zone on plate (mm) nd Clear zone on plate (mm)

Fra. No B. subtilis c?to,?gz :i; S. aureus E. coli ‘r/nI; ?};‘:?:se' Fra. No B.subrilis Cl;wrgzzz; S. aureus E. coli ‘:nI; ?}Z;Zfse_
1 nd” nd nd 9 nd 1 nd” nd nd nd nd
2 11 20 16 13 15.5 2 nd nd nd nd nd
3 nd 10.5 12 10 9 3 nd 19 14 nd 17
4 nd nd 11 15 nd 4 12 20 15 13.5 17.5
5 nd nd & 11 10 5 11.5 18 12.5 nd 15.5
6 nd nd nd 9 10 6 12 185 13.5 11 16
7 nd nd 9 11 9 7 nd 12 11 nd 15.5
8 nd nd nd nd nd 1) nd : not detected

1) nd : not detected
2) w : weak clear zone

770 EEo] 74 A= Table 63 o}

Zo] NPFFE AL E S A3 1000
ug/disc FENAN EE ol Hated 284 fraction]
11~20mm®] clear zonex A3 3HA fraction
= B subiilisy AT A FFel dste] 9~
12 mm¢] clear zoned FAd At whelr o9 frac-
tion®e} ¥ 7S Bl 2A 9} 3UA fractions
g2 A} ©}A] silica gel column chromatograpy (5 cm X
75 cm)$} TLC plate® 5te] 7709] 23S Aefuigl=

Pz A3t sx] A 12 A A 4 5(1999)
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500 pg/disc MM B. subiilis®) 735 #35, S35
1 e A 2nd fraction®] Z+7F 12, 115 ¥ 12mm =
719] clear zoned AT, 2 FTo\|A L mono-
cytogenes’= 43 2nd fraction®] 20 mmE, G)TF
ol E coli= clear zone®] =7)7} 13.5 mmZE e,
V. parahaemolyticus 5] H&]A= 17.5mme] =7]
2 clear zoned Btk a0 7B p3t pHAe}
6 A 2nd fractions ©FA] silica gel column chrom-
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Table 7. Antimicrobial activity of the 3rd ethylacetate
fractions from plantain at the concentration of 250 pg/disc

3rd Fra, Clear zone on plate (mm)

No B, subrilis " S aureus E. coli Vp ara_haemo-
togenes Iyticus
1 nd” nd nd nd nd
2 nd nd 10 w? ud
3 nd nd 9.5 w nd

1) nd : not detected.
2) w : weak clear zone.

atography (2.5cmX60 cm)9}t TLCE o] 8-3le] 4719
FEeoz REjsisich 2eis 4le] 28] JaEAE
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B. subtilis, L. monocytogenesS} V. parahaemolyticus®l
A3l Aol Holds £ dddem 13 ¥3
=0y} 221, 32} B2 E-E0] clear zoneS Al sl=dl
2 Zle)7t Sl AL u]Fo] gatAdel Fejsls BR
Z ©d AR Ealolepy] o} ofe] JEEe] 2
53 EAR EXste ALE AlREHY o5 2nd
fractiong= Z¥5hd AR vl ¥ JHAAE el
A7+ e},
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START

peak IV

peak V
peak IV

STOP
Fig. 5. HPLC spectrum of 3rd Fraction No. 4 of ethyl.
acetate fraction from plantain.

8le] F2| & ethylacetate H3)E-& silica gel column
chromatography¢} TLCZ E-lstge}. A4S Bl
3rd fraction®] 3HA E&E-& HPLCE Fig. 59 3e]
Bastgdn}, #2|% Peak IVE 'H-NMR(CDCL, 500
MHz, TMS)Z 543 Ao+ Fig. 67 22m §2.34

ppn“ A Sty 4(\ s‘ M ”wo

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