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Investigation of Optimum Extracting Condition and Antimicrobial
Activity of the Extract from the Root Bark of Morus alba
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ABSTRACT—In order to develop a natural food preservative, the root bark of Morus alba was
extracted with several solvents, and then antimicrobial activity was investigated. The optimum
extracting condition for the antimicrobial substance from the sample, minimum inhibitory
concentration (MIC) of the extracted substance against microorganisms were also examined. The
antimicrobial activity of the ethanol extract from the sample was stronger than those of the
extracts by the other solvents such as water, methanol, ethyl acetate and acetone. The optimum
extracting condition for antimicrobial substance from the sample was shaking extraction twice
for 5 hours at room temperature in case of 7 times of absolute ethano! added to the crushed root
bark of Morus alba. The ethanol extract from the root bark of Morus alba had strong
antimicrobial activity against Gram positive bacteriaMIC, 6.4~19.2 ug/ml) such as B. subtilis,
B. cereus, L. monocytogenes and S. aureus. Especially, Bacillus species was the most susceptible
to the extracted substance. The ethanol extract showed antimicrobial activity against Gram
negative bacteriaMIC, 160~ 1600 pg/ml) and yeasts(MIC, 1600 pug/ml) such as C. albicans and S.
acidifaeciens. The extract also showed growth inhibition against molds such as A. niger, A.
parasiticus, A. versicolar and T. viride.

Key words [ ] Morus alba, Antimicrobial activity, Natural food preservative, Minimum inhibitory
concentration(MIC)
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Table 1. List of microorganisms used for antimicrobial ac-
tivity test

Gram positive bacteria
Enterococcus faecalis ATCC 29212
Pediococcus cerevisiae KCTC 1628
Staphylococcus aureus ATCC 25923
Streptococcus mutans ATCC 25175
Bacillus cereus ATCC 11778
Bacillus subtilis ATCC 14593
Listeria ivanovii ATCC 19119
Listeria monocytogenes ATCC 15313
Gram negative bacteria
Enterobacter aerogenes ATCC 13048
Escherichia coli ATCC 25922
Proteus vulgaris ATCC 6380
Pseudomonas aeruginosa ATCC 27853
Salmonella typhimurium ATCC 14028
Yeasts
Candida albicans IPL 76
Kluyveromyces fragilis
Saccharomyces acidifaciens
Saccharomyces diastaticus NCYC 361
Molds
Aspergillus niger var. macrosporus ATCC 16513
Aspergillus parasiticus ATCC 20235
Aspergillus versicolor ATCC 26268
Fusarium moniliforme var. subglutinans KCTC 6149
Penicillium funiculosum ATCC 9644
Trichoderma viride ATCC 32098
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Table 2. Comparison of the antibacterial activity of the
extract from the root bark of Morus alba on the
growth of B. subtilis cultured at 35°C for 24 hr
in Mueller Hinton broth by used extraction sol-

vents
Concentration of extract(%)

Solvents
0.1 03
Water + +
Butanol + +
Methanol + -
Ethanol - -
Acetone + -
Ethyl acetate + -
Chloroform + +
Diethyl ether + +
Benzene + +
n-Hexane + +

Extracts were prepared as follows; 10 g of crushed sam-
ple was extracted in 90 m/ of each solvent at room tem-
perature for 24 hrs, filtered with filterpaper and then fil-
terate measured up to 100 m/ with absolute ethanol.
Symbols mean the same as follows: +; growth, —; no
growth.
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Table 3. Comparison of the antibacterial activity of the
extract from the root bark of Morus alba on
the growth of B. subtilis cultured at 35°C for 24
hr in Mueller Hinton broth by the concentra-
tion of used ethanol

Ethanol Concentration of extract(%)
conc. (%) 0.1 03

40
50
60
70
80
90
99.9 - -

b+
| i

+ +

Extracts were prepared the same as in Table 2.
Symbols mean the same as in Table 2.

Journal of Food Hygiene and Safety, Vol. 10, No. 3



142 U. Y. Park, Y. M. Kim, S. H. Kim and D. S. Chang

Aol A 2427 ¢t A8 323} B. subtilisol) N
7Y-g v 2§ 27 Table 33 2o},

40, 50, 60, 80 9 90% g2 &= wjF 24X 7R
0.1%9] 2% gdo] o, 0% L 55 das
FETE @ FAE gAA ey v #vtd F
EE0.1%)9] 13E FFL FF & FE77} 70%
g 27 Hl3d oF 12 Yx ol A ZR|7HData
not shown) &8 Agly] Yo o]FRE = R ojgh
£& AEE FE2EE 24T

&g M7} v S0 Ui FFES AW ET| Yl F
AL Ay Fako] 6~120§71A) 7Hat THE, AR
A 24A7F ¢t W® 3538t B. subtiliso] @ FFH

Table 4. Comparison of the antibacterial activity of the ex-
tract from the root bark of Morus alba on the
growth of B. subtilis cultured at 35°C for 24 hr
in Mueller Hinton broth by the ethanol ratio to
the sample weight

Ethanol ratio Concentration of extract(%)

(times) 0.1 03
6 + -
7 - —
8 — —
9 - -
10 - -
1 - -
12 - -

Extracts were prepared the same as in Table 2.
Symbols mean the same as in Table 2.

Table 5. Comparison of the antibacterial activity of the
extract from the root bark of Morus alba on
the growth of B. subtilis cultured at 35°C for 24
hr in Mueller Hinton broth by the extraction

temperature
Extraction Concentration of extract(%)
temp. (°C) 0.1 03
4 + +
20 - -
40 - -
60 + -
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Table 6. Comparison of the antibacterial activity of the ex-
tract from the root bark of Morus alba on the
growth of B. subtilis cultured at 350C for 24 hr in
Mueller Hinton broth by the extraction time

Extraction Concentration of extract(%)
time(hr) 0.1 03
1 + -
3 + -
5 - _
7 - _
9 - _
12 - -
24 - -

Extracts were prepared the same as in Table 2.
Symbols mean the same as in Table 2.

Extracts were prepared the same as in Table 2.
Symbols mean the same as in Table 2.
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Table 7. Comparison of the antibacterial activity of the re-
peated extract from the root bark of Morus alba
on the growth of B. subtilis cultured at 35 °C for 24

hr in Mueller Hinton broth
Extraction Concentration of extract(%)
other 0.1 03 05 1.0
1st - - - -
2nd + + + -
3rd + + + +

Extracts were prepared the same as in Table 2.
Symbols mean the same as in Table 2.

Table 8. Minimum inhibitory concentration(MIC) of the
ethanol extract from the root bark of Morus
alba against microorganisms by broth dilution

method
Strains MIC(ug/ml)
Gram positive bacteria
Enterococcus faecalis ATCC 29212 128.0
Pediococcus cerevisiae KCTC 1628 128.0
Staphylococcus aureus ATCC 25923 12.8
Streptococcus mutans ATCC 25175 128.0
Bacillus cereus ATCC 11778 6.4
Bacillus subtilis ATCC 14593 6.4
Listeria ivanovii ATCC 19119 16.0
Listeria monocytogenes ATCC 15313 192
Gram negative bacteria
Enterobacter aerogenes ATCC 13048 160
Escherichia coli ATCC 25922 1600
Proteus vulgaris ATCC 6380 1600
Pseudomonas aeruginosa ATCC 27853 1600
Salmonella typhimurium ATCC 14028 1600
Yeasts
Candida albicans IPL 76 1600
Kluyveromyces fragilis >1600
Saccharomyces acidifaciens 1600
Saccharomyces diastaticus NCYC 361 >1600

MIC means the ethanol extract concentration level of no
growth after cultured at optimum condition for 48 hours.
Ethanol extracts were prepared as follows; 1 kg of crushed sam-
ple was extracted twice for 5 hours at room temperature in 7
times of absolute ethanol added to the sample, filtered with fil-
terpaper and then soluble collection was concentrated.

>; Means that the tested microorganisms were not inhibited
with those concentrations.
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Table 9. Antifungal activity of the ethanol extract from
the root bark of Morus alba on the growth of
various molds by disk diffusion method at 25°C

for 96 hours

(1280 pg/disk)

. Clear zone

Strains on plate(mm)
Aspergillus niger var. macrosporus ATCC 16513 15
Aspergillus parasiticus ATCC 20235 11
Aspergillus versicolor ATCC 26268 11
Fusarium moniliforme var. subglutinans KCTC 6149 0
Penicillium funiculosum ATCC 9644 0
Trichoderma viride ATCC 32098 10

Extracts were prepared the same as in Table 8.
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