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ABSTRACT

Background : This study was conducted to determine out the effect of storage temperature on the quality of fresh ginseng (Panax
ginseng C. A. Meyer) during distribution.

Methods and Results : Fresh ginseng was washed, packed in 30 m low density polyethylene (LDPE) film, then stored at 0, —2 and
—4T. After 4 weeks of storage, ginseng was then stored at 5C, as a simulation of the distribution process. Ginseng stored at —4C
showed higher respiration rate, ethylene production and electrolyte conductivity during the distribution phase than those stored at 0
and -2 C. Decay and browning rate rapidly increased following 3 weeks of distribution in samples stored —4C. However ginseng
stored —2°C, which is below freezing point, for 4 weeks did not show the physiological change or quality deterioration. Ginsenoside
contents decreased during storage for all plant, but did not differ significantly between storage temperatures.

Conclusions : Storage at temperatures below —2C can negatively affect respiratory characteristics and electrolyte leakage and
increase quality deterioration and decay rates during distribution.
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Fig. 1. Changes in respiration rate of fresh ginseng on the

shelf at 5C after 4 weeks of storage at different
temperature. Values are means + standard error
(n = 3).
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Fig. 2. Changes in ethylene production of fresh ginseng

on the shelf at 5C after 4 weeks of storage at
different temperature. Values are means + standard
error (n = 3).
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Fig. 3. Changes in O, and CO, concentration in
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4 weeks of storage at different temperature.
Values are means * standard error (n = 5).
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Fig. 5. Changes in weight loss of fresh ginseng on the
shelf at 5C after 4 weeks of storage at different

temperature. Values are means + standard error
(n=15).
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Table 1. Changes in browning of fresh ginseng on the shelf at 5C after 4 weeks of storage at different temperature.

Browning rate (%)

Severity of browning (%)

Region Storage
of temp. Weeks on the shelf after storage
ginseng () 1 3 5 1 3 5
0 0.0a 0.0b 0.0b 0.0a 0.0b 0.0b*
Rhizome -2 0.0a 20.0ab 0.0b 0.0a 3.0ab 0.0b
-4 13.3a 40.0a 46.7a 2.0a 6.0a 10.0a
0 0.0b 0.0b 0.0b 0.0b 0.0b 0.0b
Fine root -2 0.0b 0.0b 0.0b 0.0b 0.0b 0.0b
-4 26.7a 40.0a 73.3a 4.0a 11.0a 12.0a
*Values within a column followed by the same letters are not significantly different at the 0.05 level as determined by DMRT.
Table 2. Changes in decay of fresh ginseng on the shelf at 5C after 4 weeks of storage at different temperature.
Storage Decay rate (%) Severity of decay (%)
temp. Weeks on the shelf after storage
© 1 3 5 1 3 5
0 6.7a 6.7b 0.0b 1.0a 3.0b 0.0b*
-2 0.0a 0.0b 6.7b 0.0a 0.0b 1.0b
-4 0.0a 73.3a 80.0a 0.0a 11.0a 19.0a

*Values within a column followed by the same letters are not significantly different at the 0.05 level as determined by DMRT.
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Table 3. Sensory evaluation of fresh ginseng on the shelf at 5T after 4 weeks of storage at different temperature.

Weeks on Stt:rfge Marketability index Ginseng Bitter Sweet
the shelf (ocg)' Rizome Main root Fine root odor? taste? taste?
3 0 3.7a 4.1a 4.3a 3.3a 2.4a 3.2a*

-2 3.4a 4.0a 4.1a 3.0a 2.3a 2.7a

-4 3.7a 4.1a 3.4b 3.3a 2.7a 2.7a

5 0 4.1a 3.9a 4.1a 3.6a 3.8a 3.1a

-2 3.7a 4.0a 3.8ab 2.7a 2.7a 3.1a

-4 3.4a 3.7a 3.2b 2.7a 2.9a 2.1b

"Marketability index; 1-very poor and not salable, 3-fair and still salable, 5-excellent.
JGinseng odor, Bitter taste, Sweet taste; 1-none, 2-slight, 3-moderate, 4-strong, 5-very strong.
*Values within a column followed by the same letters are not significantly different at the 0.05 level as determined by DMRT.

Table 4. Changes in ginsenoside contents of fresh ginseng on the shelf at 5C after 4 weeks of storage at different temperature.

Weeks on the shelf after storage

Ginsenoside 3 5
(mg/g) On harvest day Storage temp. (C)
0 -2 -4 0 -2 —4

Rg; 2.65a 2.55a 2.32a 2.38a 2.49a 2.37a 2.66a*
Re 2.10a 1.35ab 1.15b 1.11b 0.91b 1.20b 0.63b
Rf 0.74a 0.52a 0.51a 0.52a 0.56a 0.61a 0.67a
Rb, 0.70a 0.47ab 0.33b 0.43ab 0.42ab 0.57ab 0.58ab
Rg, 0.03b 0.02b 0.08a 0.05ab 0.03b 0.03b 0.04ab
Rc 0.91a 0.65bc 0.58c 0.69bc 0.57¢c 0.63bc 0.77ab
Rb, 0.47a 0.34a 0.26a 0.27a 0.28a 0.29a 0.39a
Rbs 0.14a 0.14a 0.15a 0.14a 0.13a 0.13a 0.16a
Rd 0.09a 0.09a 0.07a 0.07a 0.08a 0.07a 0.09a

Total 7.78a 6.13ab 5.44b 5.67b 5.69b 5.84b 5.51b

"Values within a column followed by the same letters are not significantly different at the 0.05 level as determined by DMRT.
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