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Abstract

Botanical antimicrobial agent-grapefruit seed extract mixture(BAAG), which could be applied to the preparation of
antimicrobial packaging paper, was investigated in order to prove the preservative function of fruits and vegetables. BAAG
showed remarkable antimicrobial effects against Fusarium solani, Botrytis cinerea, Pencillium crustosum, Erwinia carotovora,
Phoma destructiva and Alternaria radicina causing the postharvest decay of fruits and vegetables. We have examined that
BAAG could inhibit the growth of microorganims when treated with more than 500 pg/ml concentration. The activities of
BAAG were stable in the wide spectrum of pH and temperature. Direct visualization of microbial cells by using scanning
electron microscope showed the loss of microbial cell membrane function, which was destroyed by treating with the dilute
solutions of BAAG. We could confirm that BAAG be an antimicrobial agent for the preparation of antimicrobial packaging

paper.
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Table 1. Inhhibitory effect of natural antimicrobial agents
against the growth of microorganisms related to the
putrefaction of fruit and vegetable products

Botarical antimicrobial agent Bacillus ~ Fscherchia  Lactobaillus  Leuconostoc

cereus colt plantarum  mesenteroides
Rheum palmatum L. ' . . ;
(K#) '
Scutellariae radix (5545) + + + +
Gardenia jasminoides
(i T) ' ' '
Coptis chinensis Franch
(55 " ' '
Polygonum cuspidatum Sieb. +
et Zuce.(LE4L)
Aristolochia contorta + N +
Bee (M5 R1$5)
Syzyrium aromaticum (L.) + : +
Merr. et Perry (T'7%)
BAAGH ++ ++ + ++

* Botanical antimicrobial agent-grapefruit seed extract mixture.

++ 1 very effective, + : effective, - : not effective.
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Fig. 1. Growth curves of Fusarium solani(Top) and Botrytis
cinerea(Bottom) in the medium containing botanical antimicrobial
agent-grapefruit seed extract(BAAG).

®: Control, B 100 ug/mL of BAAG, A: 250 pg/mL of
BAAG, x: 500 ug/mL of BAAG
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Fig. 2. Growth curves of Pencillium crustosum(Top) and
Erwinia carotovora (Bottom) in the medium containing botanical
antimicrobial agent-grapefruit seed extract (BAAG).

@®: Control, M 100 pg/mL of BAAG, A: 250 pg/mL of
BAAG, x: 500 pg/mL of BAAG
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Fig. 3. Growth curves of Phoma destructiva(Top) and
Alternaria radicina (Bottom) in the medium containing
botanical antimicrobial agent-grapefruit seed extract (BAAG).
@®: Control, l: 100 pg/mL of BAAG, A: 250 pg/mL of
BAAG, x: 500 pug/mL of BAAG
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Fig. 4. Thermal stability of grapefruit seed extract mixed
with lactic acid and citric acid (BAAG) against the growth
inhibition of microorganisms.

A : Staphylococcus aureus B : Salmonella choleraesuis

C : Aspergillus oryzae D : Candida albicans
(@a:40C, b: 60T, c: 8T, d: 100, e: 120C, f: 1507)
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Fig. S. pH stability of grapefruit seed extract mixed with
lactic acid and citric acid (BAAG) against the growth
inhibition of microorganisms.

A : Staphylococcus aureus B : Salmonella choleraesuis

D : Candida albicans

pH7, d:pHS,

C : Aspergillus oryze
@:pH4, b:pHO6, c: e : pH 10)
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Fig. 6. Scanning electron micrographs of Listeria monocytogenes
not-treated (Top : Control) and treated with BAAG(Bottom
: 250 pg/mlL).
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Fig. 7. Scanning electron micrographs of Fusarium sp. not-
treated(Top : Control) and treated with BAAG(Bottom :
250 pgfmL).
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