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Abstract

Low density polyethylene(LDPE) films of 50um thickness were fabricated with addition of antimicrobial
agents of Rheun palmatum extract, Coptis chinensis extract, sorbic acid and Ag-substituted inorganic
zirconium matrix in 1% concentration. The films were compared in physical properties, tested in
antimicrobial activity against some selected microorganisms on the agar plate medium and then applied
for packaging fresh curled lettuce and cucumber to preserve their qualities. The films with Rheumn
palmatum extract, Coptis chinensis extract, and Ag-substituted inorganic zirconium matrix did not
show any antimicrobial activity on the disk test against Escherichia coli, Staphylococcus aureus, Le—
uconostoc mesenteroides, Saccharomyces cerevisiae, Aspergillus niger, Aspergillus oryzae, Penicilluium
chrysogenum, while film with sorbic acid did against E. coli, S. aureus and L. mesenteroides. The
added antimicrobial agents changed the color and light transmittance of the films, but did not affect
their mechanical tensile strength, heat shrinkage and wettability. For the packaged curled lettuce
and cucumber stored at 5°C and 10°C, all the LDPE films impregnated with antimicrobial agents showed
the reduced growth of total aerobic bacteria in the vegetables compared with control film without
any additive until it reached the level around 108/g. They did not give any negative effect on other

quality attributes during storage.

Key words: Rheum palmatum, Coptis chinensis, sorbic acid, Ag-substituted inorganic zirconium matrix
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Table 1. Experimental conditions for antimicrobial disk
test of the packaging films

Test organism Medium” Temg’ecr)a ture
Escherichia coli LB agar 37
(IFO 3301) . )
Staphylococcus aureus Nutrient 37

(IFO 3060) agar

Leuconostoc Lactobacilli 25
mesenteroides MRS agar

(ATCC 9135) .

Saccharomyces YPD agar 25
cerevisiqe

(IFO 2044)

Aspergillus niger Potato dextrose =~ 25
(ATCC 9029) agar

Aspergillus oryzae Potato dextrose 25
(ATCC 22787) agar

Penicilluium Potato dextrose 25
chrysogenum agar

(ATCC 10238)

UMedium was purchased from Difco laboratories(Detroit,
MI, USA).
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o]t}
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ako] 2312 MacKinney(15)2] gh¥ ol &jalg] o v, o
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Table 2. Physical properties of low density polyethylene(LDPE) films impregnated with antimicrobial agents

Physical properties

. . ) Thickness - - -
Antimicrobial agent (um) Tensile strength  Contact angle  Shrinkage Lightness
(MPa) (") (%) (L value)
No additive (Control) 28 11.2 100 76.3 93.7
Rheum palmatum extract 55 12.0 874 86.6 90.2
Coptis chinensis extract 48 12.1 91.8 875 88.3
Sorbic acid 49 13.0 278 86.3 90.5
Ag-substituted inorganic 50 12.6 51.8 871 85.8

zirconium matrix

YConcentration of additive in the film was 1%.
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Table 3. Antimicrobial activity of the experimental LDPE films observed by disk test”

Film fabricated with addition® of

Microorganism No additive ftheum Coptis .  Ag-substituted
(Control) palmatum chinensis Sorbic acid inorganic zirconium
extract extract matrix
E. coli - - - + _
S. aureus - - - + -
L. mesenteroides - - _ + _

Sacch. cerevisae - -
A. niger - -
A. oryzae - -
P. chrysogenum - -

" ho reaction, +: clear zone of 1.0~2.5mm. “Concentration of the additive was 1%.
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Fig. 1. Changes in total microbial count on the curled
lettuce packaged in 1% antimicrobial agents-—
impregnated LDPE films and stored at 5°C.
@, Control; [, Rheumn palmatum extract;

B, Coptis chinensis extract; A, Sorbic acid;
A, Ag-substituted inorganic zirconium matrix.
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Fig. 2. Effect of 1% antimicrobial agents—impregnated
LDPE films on total microbial count of cucum-
ber stored at 10°C.
®, Control; [, Rheumn palmatum extract;

B, Coptis chinensis extract, £, Sorbic acid;
A, Ag-substituted inorganic zirconium matrix.
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Table 4. Effect of 1% antimicrobial agents-impregnated LDPE packaging films on quality changes of cucumber

stored at 10°C

Storage time (day)

Anitimicrobial agent Quality item

0 2 6 10 15
. Ascorbic acid(mg/100g) 49 31 19 1.0 0.7
No additive(Control) Hardness(kg) 351 390 3,04 292 278
Rheum palmatum Ascorbic acid(mg/100g) 49 4.2 2.3 1.3 0.7
extract Hardness(kg) 351 3.29 3.06 3.00 2.63
Coptis chinensis Ascorbic acid(mg/100g) 49 39 2.1 1.7 0.7
extract Hardness(kg) 351 3.24 3.17 2.92 2,77
Sorbic acid Ascorbic acid(mg/100g) 49 37 2.1 1.7 0.5
Hardness(kg) 351 3.06 2.95 3.00 2.70
Ag-substituted inorganic Ascorbic acid(mg/100g) 49 41 2.2 12 0.7
zirconium matrix Hardness(kg) 351 324 3.06 291 277
o2 3o mAE o] 5°Coll A 1242 AR A 23} A S HoEA W el Y Eol of sl el =]
s+< chlorophyll §33 T Aol A A F & 3} Aol A A& AAbetdnh. Al 28 BES o] 431
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ascorbic acid HE%F-E Ho|y, 7 Eollx] =7t
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