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'ABSTRACT

The botanical antimicrobial agent prepared from citrus fruits (BAAC) was prepared to
provide inhibitory ability to packaging paper. The BAAC diluted in 0.5% and 196 starch
solution respectively was applied to packaging paper by the thin coating technique. The
antimicrobial packaging paper displayed great inhibitory effect against the putrefying mi-
crobes including fungi, yeast and bacteria. In addition to antimicrobial activity of the
packaging papers, their physical properties such as tensile strength, burst strength, tear
strength and bending stiffness could be improved by simultaneous treatment with starch.
Both the item. packaging by tissue paper and the outer packaging by corrugated boxes,
which were treated by the thin coating of BAAC and starch, exhibited great ability in
preserving freshness of stored mandarin oranges. The more treatment of BAAC was
made in the packaging paper, the greater freshness—preserving ability was generated.
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Fig. 1. Application of BAAC-diluted solution to
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(b) C. albicans

(c) B. cereus

(d) S. choleraesuis

Fig. 2. Inhibitory effect of packaging papers treated with BAAC diluted in 0.5% starch solution
against (a) a mold, (b) a yeast, (¢) a gram-positive and (d) a negative bacteria.
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(b) C albicans

(c) B. cereus (d) S. choleraesuis

Fig. 3. Inhibitory effect of packaging papers treated with BAAC diluted in 1% starch solution against
(a) a mold, (b) a yeast, (¢) a gram-positive bacteria, and (d) a gram-negative bacteria.
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Fig. 5. Weight loss rate of mandarin oranges stored in (a) antimicrobial tissue papers and

(b) corrugated boxes for 15 days.
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Fig. 6. Mandarin oranges stored in the thin-coated packaging Containers.
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Table 1. Putrefactive ratio(%) of mandarin
oranges in an antimicrobial food

paper and an antimicrobial kraft
paper for 15 days

BAAC BAAC BAAC
Control 204 49 6%
Tissue
paper 40 30 10 0
Thin __(%)
coating Kraft

paper 45 35 10 0
(%)

* Putrefied rate(%) = (No. of the putrefied oranges
x100)/(No. of the total oranges)
¥ BAAC was diluted in 0.5%(v/v) starch solution.
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