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Abstract

Correct packaging enables processors to pack fresh produce and extend its shelf life. This study was camried out
to investigate the effect of different packaging materials on the weight loss, pH, O,, CO; and sensory characteristics
of soybean sprouts during their storage at SC for seven days. Soybean sprouts (320+20 g) were packaged with
oriented polypropylene (OPP) and cast polypropylene (CPP) films, respectively. The O, transmission rate of the
packaging materials was set to have a control of 10,000 cc/mz.day.atm, and an OP15 and CP15 with 15,000
cc/mz.day.atm through a pre-screening test. The average weight loss of the soybean sprouts during their storage
was less than 10%, and that of the soybean sprouts with a CPP film was higher than that of the OPP film. The
pH of the soybean sprouts increased during their storage regardless of their packaging materials; but compared
to the pH of the soybean sprouts packaged with OPP, those packaged with CPP were higher. The CO, content
of the packaging increased with a decrease in the O, content. The ratio of CO; to O in the soybean sprouts
with the OPP film was 3.5 times higher than in the soybean sprouts with the CPP film. The results of the overall
sensory test showed that the marketability of the soybean sprouts packaged with OPP film and stored at 5°C seemed
to have been maintained effectively for six days (at a 15,000 cc/mz.day.atm O, transmission rate). When the
correlation coefficients of the control, OP15 and CP15 were analyzed, the highest comrelation was shown between

a control and OP15 (0.986; p<0.01).
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Table 1. O, transmission rate of packaging films

0, transmission rate”

Packaging film o/’ - day -+ am)

Control 10,000
OP3 Oriented polypropylene 3,000
OP15 15,000
CP10 Cast pol I 10,000
CPI5 ast polypropylene 15,000
LDS Low density polyethylene 5,000

"Measured at 23+2°C.
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Fig. 1. Changes of O; (a) and CO; (b) concentrations in the
packages during storage at 5TC.

OP3; oriented polypropylene with O, transmission rate of 3,000 cc/m day - atm, LD5;
low density polyethylene with O, transmission rate of 5,000 cofm’ + day - atm, CPI0;
cast polypropylene with O, transmission rate of 10,000 ccém day - atm, OP15; oriented
polypropylene with O, transmission rate of 15,000 cc/m” - day - atm. Values represent
the meantSD (n=3). Means with different letters are significantly different at p<0.05
by Duncan’s multiple range test.
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Fig. 2. Weight loss (%) of soybean sprouts packaged with different
films during storage at 5C.

Control; oriented polypropylene with O, transmission rate of 10,000 cc/m day - atm,
OP15; oriented polypropylene with O, transmission rate of 15, 000 cofm’ - day - atm,
CP15; cast polypropylene with O, transmission rate of 15,000 com’ + day + atm. Values
represent meantSD (n=3).
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Table 2. Changes of pH in soybean sprouts packaged with
different films during storage at 5C

Packaging film

Storage days pH

6.060.01
6.27i0.032
6.24+0.02

6.37+0.04°
6.46£0.05"

6.06+0.01"
6.30+0.05"
6.3140.05°
6.37:0.06°
6.41+0.04°

6.06+0.01°
6252003
6.32+0.04°
6.41£0,03°
6.49+0,02°

"Control; oriented polypropylene with O, transmission rate of 10,000 cc/m day - atm,
OP15; oriented polypropylene with O, transmission rate of 15,000 ccfnt - day - atm,
CP15; cast polypropylene with O, transmission rate of 15,000 cofmt” - day - atm
Values represent the meanSD (n=3). Means with different letters are significantly

different at p<0.05 by Duncan’s multiple range test.
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Fig. 3. Changes of O; (a) and CO; (b) concentrations in the
packages during storage at 5TC.

Control; oriented polypropylene with O transmission rate of 10,000 ccfm’ + day - atm,
OP15; oriented polypropylene with O, transmission rate of 15,000 cc/m2 - day - atm,
CPI5; cast polypropylene with O, transmission rate of 15,000 ccfm” - day « atm. Values
represent the mean+SD (n=3). Means with different letters are significantly different
at p<0.05 by Duncan’s multiple range test.
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Table 3. Changes in sensory quality of soybean sprouts packaged
with different films during storage at 5C

Packaging film  Storage days Control” OP15 CP15

0 5000007 500+000°  5.000.00°

2 5000000 5.00£000°  5.0020.00°

Overall acceptability 3 S.OOi0.00Z 5‘0010.00: S.OOi0.00Z
6 300:071°  425:035°  4.00£0.00

7 200£000°  2.00£003 175035

0 100£000°  100£000°  1.00+0.00°

2 200:030°  1.50£005"  1.50+0.70"

Off-flavor 3 250:045°  229+078°  2.00+0.82°

6 3651035 3524006 3.00£0.56°

7 435:0.58°  450:076°  3.75%0.76"

0 1.00£0.00°  1.00£0.00°  1.00+0.00"

2 200+0.50°  148+0.61°  1.000.50°

Greening 3 350:065"  2.86:0.56°  3.800.50"

6 375079 350:065°  4.0140.14°

7 410+0.50°  4.00:0.60°  4.5620.89°

"Control; oriented polypropylene with O transmission rate of 10,000 cc/m day - atm,
OP15; oriented polypropylene with O, transmission rate of 15,000 cc/m day - atm,
CP15; cast polypropylene with O, transmission rate of 15,000 cc/m’ - day + atm

2’Values represent the meantSD (n=3). Means with different letters are significantly

different at p<0.05 by Duncan’s multiple range test.
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Table 4. Correlation coefficients among different packaging films

Control OPI5 CPI5
Control” 1.000 0968 0.866"
OP15 1.000 0.948"
CP15 1.000

"Control; oriented polypropylene with O, transmission rate of 10,000 cc/m day - atm,

OP15; oriented polypropylene with O, transmission rate of 15,000 cc/m day - atm,

CPIS cast polypropylene with O, transmission rate of 15,000 c¢/m’ « day * atm
2"p<0.01
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