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Abstract

ERDEEE

In order to help the preservation of the unshiu orange and pear, antimicrobial paper incorporating grapefruit
seed extract and zeolite was applied to pack fruits. Unshiu orange was packed in a box (24 X 24X 22 cm) attached
with antimicrobial paper and then stored respectively at 10°C. Pears were wrapped individually before storage
at 10°C. During the storage, weight loss, pH, total acidity, soluble solid content, microbial load and decay were
measured as quality indices. Steady pH increase in unshiu orange was observed to slightly decrease total acidity
during the storage with little difference between the packaging treatments. The microbial loads of total aerobic
bacteria, and yeast/mold counts were suppressed during storage by the antimicrobial paper packaging, which
also contributed to reducing the decayed unshiu orange. Limited reduction of total aerobic bacteria and yeast/
mold counts was observed only for initial storage period for the pears wrapped with 9 and 12% antimicrobial
agent—added papers. Antimicrobial paper was useful for the reduction of microbial load in unshiu orange and

pear without other quality deterioration.
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Table 1. Changes in quality characteristics of unshiu orange packaged with antimicrobial packaging paper during storage

at 10°C

Storage time (week)

Quality index Packaging paper”

Initial 1 2 3 4
Control 165+ 0,057 320+0.08 6.75+0.12 958+0.15

, . 6% 1.25+0,08 357+0.06 6.080.03 897021
Weight loss (%) 9% 0 1474011 9.70+0.04 6.33%0.04 1084+0.16
129 150%0.09 2.69%0.05 5.60+£0.07 9.33+0.22

Control 407£0.03 4012005 3.95+0.07 3.86+0.04

- 69% arrio0l 404002 3.95+0.13 3.90%0.01 3.04+0.14
P 9% T7£0. 376=0.05 3.94%0.02 3.9820.12 404%0.14
129 3.6820.07 3.89+0.06 401005 391011

Control 051%0.03 055007 0571001 050002

N 69% . 0.60%0.02 0.63+0.12 0.62+0.03 054+0.18

Total acidity () 9% 0.78=007  az1004 0602006 058+0.10 0.45+015
129 0.8120.03 0.71£0.06 0.66%0.01 054+0.13

Control 102£0.24 1152014 11142042 1112014

e 6% . 11.4£0.16 106+053 11.30.42 11540.14

Soluble solid (Brix) 9% 11L.1=1.3 10.020.10 11.3+0.14 10.4+0.28 11.0+0.28
129 11.0£0.12 11.6£057 103%0.14 10.9£0.71

DMixture of BAAG (Botanical antimicrobial agent—-GFSE mixture) and zeolite in same ratioc was added to make antimicrobial

packaging paper.
v alues are means*standard deviation (n=3).
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Fig. 1. Changes in total microbial count, yeast and mold of
unshiu orange packaged with antimicrobial packaging paper
during storage at 10°C.
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Fig. 2. Changes in decay ratio of unshiu orange packaged
with antimicrobial packaging paper during storage at 10°C.
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Table 2. Changes in quality characteristics of pear packaged with antimicrobial packaging paper during storage at 10°C

3. -
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el
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Storage time (week)

. . . 1

Quality index Packaging paper Initial ] B 3 =
Control 1.73£0.157 2.93+0.22 465+0.31 6.22+0.09
. 6% 2.00£0.25 3.05£0.21 5.39+0.24 7.30£0.15

0,

Weight loss (%) 9% 0 1.56£0.19 3.42+0.13 550+0.15 6.20%0.22
12% 1.69=0.27 2.99+0.24 559%0.11 7.28+0.25
Control 11.1+0.62 12.3+1.47 115%0.14 12.70.90
Soluble solid 6% 13.0%1.62 11.4*0.66 125+0.84 12.1+0.71 12.6+0.28
(°Brix) 9% e 1352081 115062 13.2£0.28 11.7£0.99
12% 12.4+0.62 12.7+0.26 11.5+0.42 13.7£0.42

YMixture of BAAG (Botanical antimicrobial agent-GFSE mixture) and zeolite in same ratio was added to make antimicrobial

packaging paper.
PValues are meansstandard deviation (n=3).
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Fig. 3. Changes in total microbial count, yeast and mold of
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pear packaged with antimicrobial packaging paper during
storage at 10°C.
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