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Effect of Butanol Extracts from Prunus mume on the Growth of Salmonella typhimurium

Seo, Myung-Hee - Bae, Ji-Hyun®
Department of Food Science and Nutrition, Keimyung University, Daegu 704-701, Korea

ABSTRACT

The antimicrobial properties of extracts of Prunus mume were tested on Salmonella paratyphimurium and S. typhimurium. First,
the Prunus mume was extracted with methanol at several temperatures, and then fractionation of the methanol extracts from Prunus
mume was carried out by using petroleum ether, chloroform, ethyl acetate or butanol. Secondly, absorption column
chromatography (using a Diaion HP 20) was conducted to climinate some water soluble materials that might inhibit the
antimicrobial activity of some extracts. The antimicrobial activity of each of the Prunus mume extracts was determined using a paper
disc method against several food-borne pathogens. The growth inhibition curve was determined using butanol extracts of Prunus
mume against Salmonella typhimurium. The extraction temperature did not have any significant effect on the yield of the extract or
on the level of antimicrobial activity. The butanol extract of Prunus mume showed strong antimicrobial activity against Salmonella
paratyphimurium and S. typhimurium; a 1,000 ppm of butanol extract of Prunus mume retarded the growth of S. typhimurium up to

36 hours. (Korean J Nutrition 35(9) : 926~931, 2002)
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3. Diaion HP-20 column Chromatography
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J5E ZAsta pour-plate methodel wal Tryptic

Table 1. List of microorganisms used for antimicrobial activity test

extracted with EtOAc
L BuOH fraction Aqueous layer

Aqueous layer
Fig. 1. Fractionation of the methanol extract from Prunus mume.

Strains
Food Escherichia coli ATCC 25922
spoilage Pseudomonas aeruginosa ATCC 27853

and Salmonella typhimurium ATCC 14028
Salmonella paratyphimurium ATCC 11511
Shigella sonnei ATCC 25931

Shigella dysenteriae ATCC 9199

Shigella flexneri ATCC 12022

pathogenic
bacteria
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Table 2. Yield of methanol extracts from Prunus mume at various
temperature

Temperature Dry weight (g) Yield (%)
20T 123 123
30T 136 13.6
40T 158 15.8
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2109 methanol 552 petroleum ether, chloro-
form, ethyl acetate, butanol & 2 84 2828
Zizt e A 7t B8 2] 5 482 Table 3% 2%t
th. 29 petroleum ether, chloroform, ethyl ace-
tate, butanol & 2 $84 £88o| 247 04%. 0.7%,
3.9%, 4.2% 2 3.1%=2 Jeh} petroleum ether? &
o] 714 ¥k butanol $E29 80| 7} =34t
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Paper disc ‘o2 Qnjo) 25 f7]4n) 25 2
T4 BYES 47 AERT 2 AFEF FLAA
T 84S 298 & vl Table 49 28 272 9L &
31t} Discoll HA g 2ulg) 4% F289 ¥571 $7}
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F2 82 Salmonella paratyphimuriumd)] & 743} =& 3
T8E o] ZF 3582 2 inhibition zoneg JERNY
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£, 71 84, 2, ugA 2 7el gz 2ol=F) >
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stilisol] T3 7 Aol oka B e v} 9o}, Qwjel
petroleum ether &2 o|AF < Shigella sonnei, Shi-
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%9 ol &5+ chloroform #2870l gadA
ol W& yeh}x o}, ol AF HAA o|4te] H|5L

Table 3. Yields of various organic solvent and water extracts from
Prunus mume

Fraction Dried weight (g) Yield (%)
Petroleum ether extract 3.8 0.4
Chloroform extract 6.5 0.7
Ethyl acetate extract 39.0 39
Butanol extract 417 4.2

Aqueous extract 313 341
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Table 4. Antimicrobial activities of various extracts of Prunus mume against food spoilage and food-borne pathogenic bacteria

Strains

Clear zone on plate (mm)?

Fraction conc. (ppm) M PE C EA B A
100 11 -0 - 11 11 9
250 14 9 8 15 14 15
E. coli

500 15 10 11 17 14 18
1,000 16 11 13 20 18 19
100 10 - 11 14 - -
. 250 12 - 12 17 13 -

P. aeruginosa
500 13 - 13 19 14 13
1,000 14 - 14 21 16 19
100 9 - 7 11 13 10
250 13 10 10 12 15 12

S. typhimurium
500 16 10 12 13 15 13
1,000 18 10 13 14 19 15
100 10 9 1 10 1 12
. 250 12 10 11 12 14 14

S. paratyphimurium
500 14 1 12 13 16 16
1,000 15 12 13 16 22 21
100 10 - 1 9 - 1
250 13 - 1" 14 - 13
S. sonnei

500 14 - 12 16 15 15
1,000 17 - 14 19 17 18
100 - - - 8 - -
. 250 10 - 9 14 10 10

S. dysenteriae
500 1 - 11 16 16 13
1,000 13 - 14 18 17 14
100 9 - 9 9 - -
s . 250 10 - " 16 13 -
- flesneri 500 1 - 12 16 15 16
1,000 13 - 14 19 17 19

a) diameter, b) not shown clear zone
M : Methanol extract, PE : Petroleum ether extract, C :
3 E-AEo] agar platel|2 & FAtE]R|
FEAAAAM g g7 A 2AHE IR UUS
o2 Az B AN 7Pt 2 3 EE RYd
Luje] butanol FEEZRH I AFE = F UE
AR 584 EAE AAS] H8l Diaion HP-20 column
chromatographyS A1ttt 29¢] butanol FEE2
d# 9| ethanols A3l E&d= 338t TLCE
of AMAA 84 B IR AALS AT F, 8.
typhimuriumol] g FFHE AW 2 v} 30% 52
40% ethanol= Aojd £8E (Frac. [IDAA 7} &
FradsE Byd (Fig. 2).
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930/2.7) Butanol 22-22] -7 &7}

Fig. 2. Antimicrobial activity of the butanol extracts of Prunus
mume against Salmonella typhimurium at the concentration of 1,000
ppm. C : control (70% ethanol,20 pl), Frac. I : Fraction eluted with
H;O, Frac. T : Fraction eluted with 10% or 20% ethanol, Frac.
[ : Fraction eluted with 30% or 40% ethanol, Frac. IV : Fraction
eluted with 50% or 60% ethanol, Frac. V - Fraction eluted with
70% or 80% ethanol

O.D. (620 nm)

0 12 24 36 48 60 72
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Fig. 3. Effect of butanol extracts of Prunus mume against the growth
of Salmonella typhimurium. Growth activity was determined by opt-
ical density at 620nm after incubation of Salmonella typhimurium
with butanol extracts for 72 hours at 37T.
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