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ABSTRACT —The ethanol extract from the root bark of Morus alba showed the strongest
antimicrobial activity on the growth of almost all the tested microorganisms which were
food-borne pathogens and food-related microorganisms.” In order to isolate and purify of
antimicrobial substance extracted from the root bark of Morus alba, the antimicrobial
substance from the ethanol extract which exhibited a strong antimicrobial activity was
purified by solvent fractionation, silica gel column chromatography, TLC and HPLC.
Among the fractions fractionated by 4 kinds of solvents from the ethanol extract, the
antimicrobial activity of ethyl acetate fraction had the strongest antimicrobial activity
against B. subtilis. Unknown compounds were isolated from the ethyl acetate fraction by
gilica gel column chromatography, TLC and HPLC and the compounds showed strong
absorbance at 207, 217 and 285 nm, therefore, it was supposed to be a kinds of aromatic
compound.
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Root bark of Morus alba
Extract with ethanol, 2 times

Filterate

1
Evaporate under vacuum ppt
Ethanol extract

10% ethanol extract:chloroform(1 : 1)

1
Ch]oroforml fraction Aqueous layer

Ethyl acetate

A 1
Ethyl acetate fraction Aqueous layer

Butanol

Water Ifract.ion
Fig. 1. Scheme of solvent fractionation from the extract
of the root bark of Morus alba.

f
Butanol fraction

Table 1. The condition of high performance liguid
chromatography for antimicrobial substance

analysis
Instrument Spectra-Physics P-4000(USA)
Column Spheri-10 RP-18(4.6 X 220 mm)
Column temperature  40°C
Solvent MeOH : H,0(15: 85~85: 15, viv)
Injection volume 20 wl
Flow rate 1.0 m{/min
Chart speed 0.5 cm/min
Detector UV 217 nm

Moz ZAATEA $EAYG. ol
= 289 10m ¥ 25

#4-2 2.0 m/min

Thin layer chromatography(TLC)

A|2Z silica gel plate(Art. 11798, Merck Co., USAY3dol
4G %, AApgolo] skl Eaahehsk 4H chamber
el A #ANAG. oluf AA Soie dE22 s wg
£ 8UiA(10:1, vv)E AFE3IE 3, TLC plate= 254 nm
o] Uvaldlx BAsIEon, T3 60% FAEES 5
F 120°CN 1087 71 BAAA B 4R 2o 3
=2 s,

High performance liquid chromatography(HPLC)
Spheri-10  RP-18 column(4.6X220 mm)g A&-3toj
Table 13} 22 7o & HPLCE 3ttt o] of ALSd
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Table 2. Minimum inhibitory concentration(MIC) of
each solvent fractions obtained from the extract
of the root bark of Morus alba on the growth of

B. subtilis

Fractions MIC(ug/ml)
Chloroform 4.26
Ethyl acetate 233
Butanol 51.84
Water >1360

>; Means that the tested microorganisms were not
inhibited with those concentrations.
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Table 3. Minimum inhibitory concentration(MIC) of
fractions fractionated by silica gel column
chromatography on the growth of B. subtilis

Fraction number MIC(g/mi)
1~12 >200

13~58 2.87
59~98 >280
99~121 >220

122~130 123

131~216 >22.7
217~234 >56.1
235~260 >88.5

Fraction 1~260 were fractionated by silica gel column
chromatography and then chromatography was eluted by
stepwise with dichloromethane/methanol(100:0, 98:2, 95:5,
0:100, v/v).

>; Means that the tested microorganisms were not inhibited
with those concentrations.

Table 4. Antibacterial activity of fractions separated by
TLC on the growth of B. subtilis

Rf value Concentration(1.0%)

0.1 +
0.2 +
0.24 +
0.35
0.4

0.52
0.56
0.67
0.73
0.8

0.9

0.93
0.98

+ 4+

+

Solvents system; dichloromethane/methanel(10: 1, v/v).
+; growth, —; no growth.

Zt3E chromatography0i] I8t #rd RAC] B2l MA|

AT gE FEES §) ASRYsY Y& BYE
T ¥dgel 7MY 24 Jehg ol HEA Y Y=
SE gy 238 B23lr) 913 silica gel column
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Fig. 2. HPLC chromatogram of antimicrobial active
fraction obtained by TLC.
Column: Spheri-10 RP-18 column(¢ 4.6x220 mm),
Mobile phase; MeOH:H,0(15:85~85:15, linear
gradient), Flow rate; 1.0 ml/min, Detector; UV(217
nm).
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Fig. 3. Ultraviolet spectrum of fractions separated by
HPLC.

A; Fraction 1 separated by HPLC, B; Fraction 2
separated by HPLC, C; Fraction 3 separated by
HPLC, D; Fraction 4 separated by HPLC.
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