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Abstract

To develope natural food preservatives, antimicrobial effect of the ethanol extract of leaf mustard against £.
coli ardd S, aureus were examined in terms of compositions and feakage of cellular materials in the microorga-
nisms treated with the extract. No effect of the concentration of ethanol extract on the fatty acid compositien of
E coli and S. aureus at logarithmic phase was showen, but the content of palmitic and palmitoleic acid of E. coli
slightly increased and decreased, respectively, and the content of paimitic and margaric acid of . aureus slightly
increased, when compared to each control. Ethanol extract did not affect most of the amino acids E. coli and S.
aureus at logarithmic phase ; however, seme of them (proline, glycine, valine and histidine of £, coli and proline,
methionine and histidine of 5. aureus) were elevated and some other amino acid (aspartic acid, glutamic acid,
tyrosine and arginine of £. cofi and aspartic acid, givtamic acid, glycine, alanire and lysine of Staph. aureus) fo-
wnd to be decreased. The amount of cell body protein leaked from F. cofi and $, aureus increased to 1.02 and
0.22mg /g cell weight, respectively, as compared to controls. Similarly, the substances with absorbance at 260
nm from £, cofi and §. aureus increased to 0.12 and 0.06mg /g cell weight, respectively.
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Table 1. The condition of gas chromatography for analysis
of fatty acids

tnstrument Hewlett-Packard 5890A

Detector Flame ionization detector (FI1D}

Column 15% DEGS on chromoscrb W,
glass column 3m > 4mm

Cven temp. 130~190° C(7° C/min, after 2min}

injection temp, 250°C

Detector temp. 250°C

Carrier gas N2

Flow rate 35mi/ min
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Table 2. The conditions of amino acid autoanalyzer for analy-
sis of amino acids

EEE L

Table 3. Major fatty acid composition of £. cofi ATCC 15489
treated with ethanol extracts of }eaf mustard

LKB 4150, alpha autoanalyzer

Instrument
Colurn Ultrapac 11 cation exchange resin
Bulfer solution pH 3.2~10.0,
0.2M Na-citrate
Butfer flow rate 45mi/h
Ninhydrin fiow rate 35m!/h
Column temperature 50~80°C
Injection volume 40ul
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Fatty acid Added amount (m_g/mt).{ _____
composition %) 0 5 0 20 40
14:0 1.63 1.61 1.45 1.1 1.09
16:0 2457 2440 27,58 2811 29.00
161 21.36 21.05 19.13 2050 19.38
17:0 1.35 1.25 115 1.05 1.25
18:0 212 2.41 2.64 2.54 2,57
1811 31.99 32,07 3230 3277  33.48

Others 16,96 17.21 1574 1392 13.23

Results are represented as percentage of total fatty acid
Each value is the average of three determinations

Tabie 4. Major fatty acid composition of 5. aureus ATCC
13301 treated with ethanol extracts of leaf mustard

Fatty acid Added amount{mg/mf}
composition (%) 0 5 10 20 40
14:0 0.38 0.30 0.34 0.38 .32
16:0 13.44 1330 13.48 1470 15.80
1611 8.43 7.85 8.40 3.16 8.75
17:0 21.24  20.23  23.68 2292 2244
18:0 7.82 6.94 5.9 8.50 7.09
181 7.19 9.12 9.01 8.22 7.09
Others 41.50 4226 3938 3632 38,51

Results are represented as percentage of total fatty acid
Each value is the average of three determinations
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Table 5. Amino acid composition of E. cofi ATCC 15489 tre-
ated with ethanol extracts of leaf mustard

Added amount (mg/ml}

Aming acid(mg/g)
¢ 5 ¢ 20 40
Asp 33.2% 3162 3269 32.81 3049
Thr 25.52 2490 2453 2495 2642
Ser 19.94 1928 19.06 1911 19.70
Glu 58.30 50.30 4834 38.90 28.22
Pro 2216 26,67 2909 39.66 43,97
Gly 29.96 34.88 3241 3286 34.73
Ala 33.83 3063 31,51 33.84 3333
Val 32,09 3131 3201 3238  35.09
Met 5.99 5.04 5.26 5.72 5.46
lle 26.68 26,59 26,57 2657 27.11
Leu 38.60 3870 38.76 38.45 4019
Tyr 1296 12,10 8.43 8.78 8.64
Phe 2246  21.51 2212 23.20 2457
His 3077 31,57 3481 3391 3497
Lys 34.53  33.12 3275 33,66 31.70
Arg 39.30 38.14 2926 2891 2842
Total 466,16 456,36 44760 453.54 453.07
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Table 6. Amino acid compaosition of §. aureus ATCC 13301
treated with ethanol extracts of leaf mustard

Added amount (mg/mi)

Amino acid {mg/g)

o 5 10 20 40
Asp 2918 28,42 2689 21.67 21.36
Thr 19.84 2006 1825 17.66 17.99
Ser 16.32 1670 13.78 13.94 1349
Glu 48.78 45.96 4393 4491 3878
Pro 25.57  26.44 3350 4262 46.09
Gly 38.92 3658 2971 3024 3137
Ala 3299 3075 3066 2599 25.90
Val 2530 2489 22,87 25.24 2349
Met 2.5% 6.20 5.8% 7.25 1087
ile 23.66 22,61 2190 21.27 20.85
Leu 29,55 28.07 2830 2568 2498
Tyr 12.54 12,53 5.90 3.83 4.48
Phe 19.13  18.19 15,04 1458 1530
His 24,14 23.28 36.11  38.28 36.24
Lys 33.76 33.19 3090 30,09 2876
Arg 2245 1913 17.77  19.01 2225
Total 404.64 392.40 381.36 382.26 382.20

Each value is the average of three determinations

Each value is the average of three determinations
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Tabie 7. Leakage of cellular materials of £ cofi and 5. aureus
treatment with of ethanoi extract of leaf mustard

Leakage of cellutar materials(mg/g)

Added amount{mg/ml} £ coli 5. aureus
A B A B

0 0.480 0.002 0.650 0.001

5 0.5¢1  G.003 0.670 0.003

10 0.498 0.021 0.680 0.041

20 1.230  0.086 0.860 0.065

40 1.550 Q.122 0.879 0.067

At Protein, B : Absorbing materials at 260nm
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