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Abstract

Modified atmosphere packaging (MAP) was assessed in terms of extending the shelf life of Solidago virgaurea
spp. gigantea. In June 2005 Solidago virgaurea spp. gigantea were harvested from Ulleung Island, packaged in
30 um PP, 30 um Antifogging-OPP, 30 um LDPE, 18 um Macroperforated-HDPE, 60 um nylon/PE, or 85 um
PVC/PE film, then stored at 4, 10 or 20C for up to 14 days. The O, concentration decreased to 9~10% in the
PP and A-OPP packaging, to 12~16% in LDPE packaging, and to 2% in nylon/PE and PVC/PE packaging at
10°C. The CO, concentration increased to 5% at 10C in PP, A-OPP and LDPE packaging, but increased consistently
in the nylon/PE and PVC/PE packaging. Weight loss was markedly reduced by all MAP films except M-HDPE,
and which was enhanced with decreasing storage temperature. The soluble solids and pH were not affected by
the packaging material at 4°C and 10°C, but were affected at 20°C. The highest score for sensory qualities (appearance,
color and overall acceptability) was obtained for vegetables stored at 4°C in PP films. Our results show that MAP
using PP films and 4°C storage can effectively maintain the quality of Solidago virgaurea spp. gigantea.
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Fig. 1. Changes of O, and CO; levels in the packaging of Solidago
virgaurea spp. gigantea. stored at 10C.

PP: 30 um polypropylene, A-OPP: 30 um antifogging oriented polypropylene, LDPE:
30 pm low density polyethylene M-HDPE: 18 pm macroperforated high density
polyethylene(25 pinholesjcm’), Nylon/PE: 60 1im nylon/polyethylene, PVC/PE: 85 im
polyvinyl chloride/polyethylene.
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Table 1. Influence of packaging materials on weight loss of
Solidago virgaurea spp. gigantea stored at 10°C

Weight loss (%)

Packaging ;
materials” Days in storage
0 2 5 9 14
PP 0.00 055" 087" 0.90° 0.94°
A-OPP 0.00 065" 057" 0.90° 1.10°
LDPE 0.00 0.50° 0.80° 085" 119"
M-HDPE 0.00 3.64° 567" 6.66° 992"
Nylon/PE 0.00 0.40° 0.90° 2.00° 205"
PVC/PE 0.00 0.65° 082° 1.10° 117

PP, A-OPP, LDPE, M-HDPE, Nylon/PE, PVC/PE: Same as Fig. 1.
*Means in each column with different letters are significantly different at the 5%
level.

Table 2. Influence of packaging materials on soluble solids of
Solidago virgaurea spp. gigantea stored at 10C
Soluble solids (%)

Packaging -
materials” Days in storage
0 2 5 9 14
PP 5.40 4.20° 4.90° 5.80° 3.80°
A-OPP 540 3.80° 3.00° 384 3.60°
LDPE 5.40 450° 4.40° 336" 4.00°
M-HDPE 5.40 3.60° 340° 4.60° 340°
Nylon/PE 5.40 3.60° 3.16' 5.20° 3.70°
PVC/PE 5.40 4.00° 3.80° 4.40° 3.00°

"PP, A-OPP, LDPE, M-HDPE, Nylon/PE, PVC/PE: Same as Fig. 1.

‘Means in each column with different letters are significantly different at the 5%
level.
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Table 3. Influence of packaging materials on pH of Solidago
virgaurea spp. gigantea stored at 10C

pH
Packaging .
materials” Days in storage
0 2 5 9 14

PP 6.34 6.39" 645 6.52° 6.39"
A-OPP 6.34 6.45" 636" 645" 6.41°
LDPE 6.34 6.44" 6.33" 633" 631"
M-HDPE 634 631" 63" 624 623
Nylon/PE 6.34 6.36" 657" 6.59" 631"
PVC/PE 6.34 6.44" 6.62" 649" 6.44"

PP, A-OPP, LDPE, M-HDPE, Nylon/PE, PVC/PE: Same as Fig. 1.
“*Means in each colunn with different letters are significantly different at the 5%
level.
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Fig. 2. Sensory characteristics of Solidago virgaurea spp. gigantea
stored for 5 days at 10C in relation to packaging materials.

PP, A-OPP, LDPE, M-HDPE, Nylon/PE, PVC/PE: Same as Fig. 1. Mean with the
same upper case letter were not significantly different at the 5% level.
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Table 4. Influence of storage temperatures on weight loss of
Solidago virgaurea spp. gigantea stored at 4 or 20C

Weight loss (%)

Storage

tegrép. Ei::tlé?iiill; Days in storage
©) 0 2 5 9 14
PP 0.00 036" 042° 0.80" 084"

AOPP 000 037 041° 042° 080"
LDPE 0.00 029 045 048 073
MHDPE  0.00 485° 920°  2049"  29.90°
PP 0.00 073 203 353" 6.66"
AOPP 000 046° 103 203 412
LDPE 0.00 0.16° 118 186" 313
MHDPE  0.00 1096 2538 4170° 7623

"PP, A-OPP, LDPE, M-HDPE: Same as Fig. 1.
“Means in cach column with different letters are significantly different at the 5%
level.
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Table 5. Influence of storage temperatures on soluble solids of
Solidago virgaurea spp. gigantea stored at 4 or 20°C

Soluble solids (%)

Packaging .
t?%[;. materials]) Days in storage
0 2 5 9 14
PP 3.60 3.40° 2.90° 3.60° 3.80°

AOPP 360 3000 3000 270 3.00°
LDPE 360 3100 360°  360° 390"
M-HDPE  3.60 4100 430" 3300 410"
PP 3.60 3500 310 2800 380
AOPP 360 3100 3200 2000 3600
LDPE 360 4200 3000 2200 340
M-HDPE  3.60 4000 330" 3000 870"

"PP, A-OPP, LDPE, M-HDPE: Same as Fig. 1.
Means in each column with different letters are significantly different at the 5%
level.

Table 6. Influence of storage temperatures on pH of Solidago
virgaurea spp. gigantea stored at 4 or 20C

Storage pH
tempg Packaging Days in storage
(C )‘ materials)
0 2 5 9 14
PP 6.31 6.20" 630" 6.18" 6.14"

AOPP 631 619 625 619" 625"
LDPE 631 624 629" 622 625"
MHDPE 631 617 631 6200 615
PP 631 6200 633" 62 626"
AOPP 631 63 634 61" 595
LDPE 631 616 622 623 61T
M-HDPE 631 6.07" 614 589 5.85°

"PP, A-OPP, LDPE, M-HDPE: Same as Fig. 1.
“*Means in each column with different leters are significantly different at the 5%
level.
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Fig. 3. Sensory characteristics of Solidago virgaurea spp. gigantea
stored for 5 days at 4 or 20°C in relation to storage temperatures.

PP, A-OPP, LDPE, M-HDPE: Same as Fig. 1. Mean with the same upper case letter
were not significantly different at the 5% level.
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