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ABSTRACT - The purpose of this study was to investigate the storage stability of liquid stick packs containing
concentrated and steam-dried ginseng berry. Storage stability of liquid stick packs was determined during storage at
10, 25 and 35°C for 4 months. The pH was decreased from 4.81 to 3.81 after 4 months at 35°C while the acidity and
solubility were not changed during storage of 4 months. The DPPH radical scavenging activity was decreased during
storage at 35°C after 4 months. The Hunter L and yellowness (b) values decreased while the redness (a) was not
changed during storage after 2 or 3 months. The total amount of six ginsenosides including Rgl, Rb1, F2, Rg3(S),
Rg3(R), and Rg5 was not changed after storage of 4 months at 10 and 25°C. Neither bacteria nor coliforms were not
detected during storage of 4 months. Considering quality parameters, significant changes were observed in color
parameters L and b, while all others remained unchanged during 4 months stored at 10 and 25°C.

Key words : Ginseng berry, Liquid stick, Storage, Quality characteristics, Ginsenoside
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Table 1. Physicochemical properties of ginseng berry liquid stick pack during storage at different temperatures

Temp. Month pH Acidity (%) °Brix Soluble solid (%) DPPH (%)
0 4.81%+0.02 0.43+0.05 20.3+0.0 17.8°+3.53 63.6°
1 4.54°+0.01 0.31°+0.00 20.4°+0.0 20.8+£0.56 63.1°
X 2 4.01°+0.01 0.32°+0.00 19.3%+0.0 25.4"+4 .41 63.3¢
e 3 4.60%+0.02 0.43%+0.00 20.1°+0.0 20.0+£0.85 63.4°
4 4.21°0.03 0.43™+0.00 19.0°+0.0 19.9°+0.01 63.6°
1 4.56+0.01 0.28°+0.00 20.2°+0.0 19.5°+0.49 63.5°
5500 2 4.69'+0.00 0.43™+0.00 20.1+0.0 20.1%£1.70 63.1°
3 4.52°+0.01 0.43%+0.00 20.1°+0.0 20.4°+0.49 63.3¢
4 4.21°40.03 0.43™+0.00 19.2°+0.0 20.0+0.04 63.0°
1 4.48%+0.01 0.36°+0.01 20.6°+0.0 20.1°£0.43 59.44
3500 2 4.64"+0.02 0.40°+0.00 20.1+0.0 20.3%1.10 35.6°
3 4.68'+0.00 0.41°+0.03 19.5°+0.0 20.2°+0.49 29.4°
4 3.81°+0.00 0.38'+0.00 19.2°+0.0 20.3+0.02 24.7°

Each value represents mean+SD.

YValues with different superscripts in the same column are significantly different from each other at P<0.05.

Table 2. Hunter color value and brown color intensity of ginseng berry liquid stick pack during storage at different temperatures

Temp. Hunter’s color Brf)wn .
“C) Month L . b color intensity
(O.D. at 420 nm)

0 22.30"°+0.11 6.45%+0.47 2.89%£0.25 3.51°+0.003

1 23.13°£0.60 6.71"°£1.01 3.1740.62 3.51°+0.002

. 2 14.62°+0.79 6.72%+0.07 0.21°°+0.24 3.59'+0.002
e 3 12.65°+0.08 7.08+0.17 -0.88™+0.08 2.7340.001
4 12.99%+0.00 6.97°+0.12 -0.90°+0.02 2.40°+0.001

1 22.80°+0.56 8.52"+3.25 3.67°+1.91 3.528+0.002

Ssec 2 13.12%+0.02 6.89°°+0.02 -0.20+0.02 3.60+0.005
3 12.58°+0.03 6.64'+0.07 -1.03£0.09 2.79%+0.001

4 13.59°+£0.04 6.58°+0.14 0.26°+£0.02 2.41°+0.001

1 22.30°+0.56 6.25°+0.15 3.67°+1.91 3.52+0.007

. 2 13.12%+0.14 6.86%+0.02 -0.66*+0.08 3.60"£0.000
e 3 12.45°+0.06 6.45"+0.08 -1.22°+0.05 2.73%0.002
4 12.78*+0.02 6.59°+0.08 -1.14°£0.04 2.41°+0.002

Each value represent mean+SD.

YValues with different superscripts in the same column are significantly different from each other at P<0.05.
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Fig. 1. HPLC chromatogram for 6 ginsenosides of liquid stick prepared by concentration of steam-dried ginseng berry.

Table 3. Ginsenosides content of ginseng berry liquid stick pack during storage under different temperatures (mg/10 mL)

Temp. Month Rgl Rb1 F2 Rg3 (S) Rg3 (R) Rg5 Total
0 0.25"°+0.07 19.5*+0.1 16.0"+0.0 6.6°+0.0 4.0™+0.0 4.0™+0.0 50.5°+0.1
1 0.27°+0.09 20.6°+3.7 17.4°+3.1 7.1%+1.2 4.3 +0.7 4.1°%°+£0.8 53.5%49.1
X 2 0.31°+0.04 19.3°+0.1 16.4+0.5 6.7 £0.4 4.0"+0.0 3.8"+0.0 51.0°+0.3
10e 3 0.36°+£0.02 20.0°+0.0 17.1°40.7 7.0°+0.0 4.2+0.0 3.9%1(), | 53.1°%+1.0
4 0.31°+0.01 20.0°+0.0 17.1°40.1 6.9"+0.1 4.2%+0.0 4.4%+0.0 53.7°+0.1
1 0.26° £0.00 20.0°+0.0 16.5"+0.1 6.6+0.0 4.340.1 3.8%+0.0 51.7°+0.1
. 2 0.26°+0.02 19.3°+0.1 16.1°£0.1 6.5+0.1 4.0°+0.0 3.8%+0.0 50.2°+0.3
e 3 0.32°+0.02 19.6°+0.0 16.0™+0.0 6.7°+0.1 4.2+0.0 3.6+0.0 50.7°+0.1
4 0.35°+0.04 20.0°+0.0 16.8°+0.7 6.2°+0.0 4.4°+0.0 4.3410,1 51.2%+£0.8
1 0.37°+0.04 20.0°+0.0 16.0™+0.0 7.0°+0.0 4.4°+0.0 3.7°+0.1 51.8°+0.0
3500 2 0.27°+0.01 20.0°+0.0 16.8°+0.5 7.0°+0.0 4.4>+0.0 4.0™+0.0 53.1%£0.7
3 0.32°+0.00 19.6°+0.1 16.8°+0.0 6.4°+0.0 4.0°+0.0 3.8%+0.0 51.3%+0.1
4 0.00°+£0.00 18.3%+0.1 14.37+0.0 7.8"+0.0 3.8°+0.0 4.6+0.0 48.9°+0.1

Each value represents mean+SD.
DValues with different superscripts in the same column are significantly different from each other at P<0.05.



478 Seung Tae Kim et al.

Table 4. Microbial counts of ginseng berry liquid stick pack during storage at different temperatures

Month
Temp. Microbes 0 1 2 3 4
L0°C Total bactria number ND" ND ND ND ND
Coilforms ND ND ND ND ND
5s0C Total bactria number ND ND ND ND ND
Coliforms ND ND ND ND ND
) Total bactria number ND ND ND ND ND
e Coliforms ND ND ND ND ND
YND means “not detected”.
A FEHT Sl SRR TR $F, 2, 290
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