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Abstract

To investigate the effect of several bactericides and fungicides against fruit & vegetable decay grapefruit
seed extract(GFSE) was tested in a dilution solution. GFSE was shown to be effective against decay and rind
breakdown and to extend the shelf-life of fruits and vegetables during storage and transport.

Antimicrobial efficiency of GFSE on a wide spectra of gram + & — bacteria, moulds and yeasts was dem-

onstrated by the measurement of mininal

inhibitory concentrations performed (Bacteria ; 10-500ppm,

Fungi : 250-1,000ppm, Yeasts : 100-250ppm). GFSE was separated and extracted into water-soluble fraction,
water-insoluble and non-dialyzed fraction to isolate the antimicrobial substances. The water-soluble fraction
showed the most active antimicrobial effect. The antimicrobial substances were isolated by gas chromatography.
As the result of the isolation using GC, Peak-D was found to be the antimicrobial compound in GFSE. The
identification of the most antimicrobial substance was carried out. by using GC-MS.
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Table 1. Operation condition of Gas chromatography

and GC-MS
GC
Instrument Hewlett-Packard 589011
Column HP-1(30m % 0.25mm ID)
fused sillica capillary
Oven temperature 100°¢-250C
(5°C/min)
FID temperature 250C
Carner gas N.
GC-MS
Instrument Hewlett-Packard 5890 B
Tonization voltage 70eV

Jon source pressure 3.5%107% torr

£, GC= Hewlett-Packard(HP) 589011 & Al83).om
Column-& H-1(30m x 0.25mm ID) fused silica capillary S
A28 Th oven & =& 100 250C7HR] 5C/min <&
58 28t ¥+ 2 FAEVIFD)EEE 2508
2ul7|de NobAsS Agelgoew split mode (spilt
rate = 100:1)2 F93+gch. GC-Masse HP 589011
GColl open split? @AY HP 5970B2 A} &8t
Mass®] =L ionization voltage(El) 70ev, ion source
48 -e 35x107° torrZ 3FTh W EQl peak(RT 26.93)
£ Mass spectral data books, Hewlett Packard’s MS-li-
brary 3! & Fwe] vjmel o8] F<ldtvh
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Fig 1. The HPLC chromatogram of naringin in GFSE.
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Fig. 2. The HPLC chromatogram of ascorbic acid in GFSE.
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Table 2 Physical properties of Grapefruit seed extract

Apperance

Colour(Gardner)

Specific gravity(257C)

Density(1bs/gal)

pH(25C)

Flash pount(°F)

Viscosity (centistokes)

Surface tension(dynes/cm)

Apparent mterfacial tension
(dynes/cm)

True corrected interfacial
tension(dynes/cm)

Flavour(taste)

Solubility 100% in

Stability and Knock down
better n

Corrosivity

Liquid/Heavy Viscous
2.5(lemmon yellow)
1.08

9.35

2.8-35

285

1304

385

4.8

4.2

lightly bitter

water, alcohol, onganic acids
acid pH

Similar potable water

GFSES| BRHA

Table 3. Minimum inhibitory concentration(M. L C)
of microorganisms tested for antimicrobial
activity of grapefruit seed extract

Microorganisms MIC(ppm)

Bacteria
Bacillus coagulans 25
Clostridium sporogenes 50
Serratia salinaria 25
Pseudomonas memphitica 500
Streptococcus durans 100
Proteus melanovogenes 10

Molds
Penicillium expansum 250
Trichophyton sp. - 500
Fusarium moniliforne 1,000
: Yeasts

Rhodotorula sp. 250
Saccharomyces sp 100
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Fig. 3. Inhibitory effect of hyphal extension of Fusari-

umn sp. by active isolates extracted from grape-
fruit seed extract.

a) control b) water-insoluble fraction

¢) non-dialyzed fraction

d) water-soluble fraction
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Fig. 4. Gas chromatogram of water-soluble fraction
of grapefruit seed extract.
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Fig. 5. GC-MS of peak D isolated in the GC chromato-
gram of water-soluble fraction fo grapefruit
seed extract.
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