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Effect of Different Packing Methods in Codonopsis lanceolata for
Fresh-Cut Product on the Patterns Recognition of Flavor
Analysis during Storage
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Abstract

Flavor patterns of the samples (the fresh-cut Codonopsis lanceolata) that stored by different packing methods were
analyzed using an electronic nose system based on mass-spectrometer. The samples such as PE (polyethylene), PP
(polypropylene film) and vacuum-packed were stored at 7°C for two weeks. The data were analyzed by a discrim-
inant function analysis. Volatile components in the fresh-cut Codonopsis lanceolata increased with storage time, and
discriminant function first score (DF1) was moved a positive position to a negative position as the storage period
increased. In the case of packed with PP, the amount of volatile components were increased until 14 days. Mean-
while, it was not until the flavor pattern of vacuum-packed sample was shown after 4 days and increased until 14
days. The vacuum-packed method was effective for fresh-cut product. The flavor patterns were more influenced
upon by storage time and packing method. Application of pattern recognition of flavor analysis by electronic nose
might be useful on keeping quality characteristics of Codonopsis lanceolata.

Key words: fresh-cut Codonopsis lanceolata, micro-bubbling, different packing methods, flavor analysis, pattern rec-

ognition, electronic nose
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Fig. 1. Mass spectrum of volatile compounds from samples analyzed by an electronic nose based on MS during 2 days storage (Co;

control, PE; polyethylene, PP; polypropylene, Vacuum-packed).
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Fig. 2. Discriminant function analysis of the electronic nose data for the patterns recognition of flavor analysis for storages (a: 2
days, b: 4 days, c: 6 days, d: 11 days, e;: 14 days, Co: control, PE: polyethylene, PP: polypropylene, Vacuum-packed).
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Table 1. Responses of discriminant function analysis of the
electronic nose for the pattern recognition of flavor analysis
during storage.

DF1 DF2 DF1 /DF2
Storage .
time (day) 5 (effectivness
y F r F r on DF1)
2 9194.10 0.9997 556.37 0.9955 16.525
4 2647.30  0.9991 219.97 0.9888 12.035
6 3526.9 0.9993 2200.60 0.9989 1.603
11 4068.40 0.9993 1141.30 0.9974 3.565
14 4018.30 0.9994 278.82 0.9894 14.412
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Fig. 3. Discriminant function analysis of the electronic nose data for the pattern recognition of flavor samples treated with PE, PP
and vacuum-packed (Co: control, PE: polyethylene, PP: polypropylene, Vacuum-packed).

Table 2. Responses of discriminant function analysis of the
electronic nose for the pattern recognition of flavor samples
according to packaging methods.

. DF1 DF2 DF1/DF2
Packing .
method - - (effectiveness

F F on DF1)

Control 772350 0.9996 28.70 0.9054  269.11

PE 241680 09988 11.15 0.7880  216.75

PP 424870 0.9994 951.54 0.9974 4.465

Vacuum- 5105 10 09992 352.06  0.9929 9.01
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