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Abstract : The storage stability of fresh ginseng packaged individually in a soft film bag was more enhanced as the soft
film with lower oxygen permeability was used, while the optimum water vapor permeability for enhancing the storage
stability of fresh ginseng was estimated 3.5 g/m?day-90% RH when using the soft film with low oxygen permeability
of 3.6~5.4 cc/m?-day-atm. The storage stability of the individually packaged fresh ginseng was also enhanced when
the soft film bag was filled with carbon dioxide-oxygen-nitrogen (25:5:70) mixed gas but the vacuum packaging exhib-
ited little effect for the enhancement of storage stability of the fresh ginseng.
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Table 1. Soft films used for the packaging of fresh ginseng

Oxygen Water vapor

Film permeability permeability Thickness

(cc/m?® day atm) (g/m? day 90%RH) (m)
OP-1.8 1.8 56 100
OP-2.5 25 40 85
OP-40 40 5.0 90
OP-1900 1900 45 83
WP-1.5 36 15 140
WP-3.5 54 35 100
WP-4.7 53 47 80
WP-6.3 34 6.3 60

OP-#, soft film with oxygen permeability of # cc/m?- day * atm; and WP-
#, soft film with water vapor permeability of # g/m” - day + 90%RH.
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Table 2. The guidelines for the evaluation of the quality of fresh ginseng individually packaged in a soft film bag

Phenomenon Observation Evaluation
« There is no softened part on the main body of fresh ginseng when it is touched with fingers.
* Any foam on the surface of fresh ginseng or turbid liquid is not observed inside the soft film bag with Good
. naked eyes.
Softening - - — -
* There is any softened part on the main body of fresh ginseng when it is touched with fingers.
* White or yellow-brown turbid liquid is observed in the soft film bag with naked eyes. Bad
* Any foam on the surface of fresh ginseng is observed inside the soft film bag with naked eyes.
Sooil * Any spoilage on the fresh ginseng is not observed with naked eyes. Good
oilage
poriag * Any spoilage is observed on the rhizome, main body or lateral roots of fresh ginseng with naked eyes. Bad
* The color of fresh ginseng is maintained in pale yellow. Good
Color-change - -
* The color of the surface of fresh ginseng is changed from pale yellow to yellow or yellow-brown. Bad
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The quality change of fresh ginseng individually packaged
in a soft film bag of various oxygen permeabilities (OP)
according to its storage time. Fresh ginseng of 50 g was
individually packaged in a soft film (200X300 mm) and
stored at 25°C. The fresh ginseng, on which either spoilage,
softening or color-change was not observed, was regarded
as a normal ginseng root at the given storage time and the
quality was calculated as follows: quality (%)=(Ng/N) X
100, where N is number of normal ginseng in a group at
the given storage time and Ny is total number of ginseng
used per group (n=30).
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Table 3. The quality of fresh ginseng individually packaged in a soft film bag of various oxygen permeabilities after stored at 25°C for 13 days

Bad quality-related phenomenon

Group n Normal -

Spoilage Softening Color-change Total
OP-2.5 30 15 5 (17%) 10 (33%) 0 ( 0%) 15 (50%)
OP-40 30 6 6 (20%) 18 (60%) 0 ( 0%) 24 (80%)
OP-1900 30 i 29 (97%) 0 ( 0%) 0 ( 0%) 29 (97%)

The fresh ginseng was collected on February 9, 1998. OP-#, soft film with oxygen permeability of # cc/m?® - day - atm.
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Fig. 2. The quality change of fresh ginseng individually packaged
in a soft film bag of various water vapor permeabilities
(WP) according to its storage time. Fresh ginseng of 50 g
was individually packaged in a soft film (200<300 mm)
and stored at 25°C. The fresh ginseng, on which either
spoilage, softening or color-change was not observed, was
regarded as a normal ginseng root at the given storage time
and the quality was calculated as follows: quality (%)=(Ng/
Np) X100, where Ng is number of normal ginseng in a
group at the given storage time and Ny is total number of
ginseng used per group (n=30).
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Table 4. The quality of fresh ginseng individually packaged in a soft film bag of various water vapor permeabilities after stored at 25°C for 12 days

Bad quality-related phenomenon

Group n Normal -

Spoilage Softening Color-change Total
WP-1.5 30 8 2 ( 7%) 20 (67%) 0 ( 0%) 22 (73%)
WP-3.5 30 12 2 (7%) 16 (53%) 0 ( 0%) 18 (60%)
WP-4.7 30 8 2 ( 7%) 20 (67%) 0 ( 0%) 22 (73%)
WP-6.3 30 6 4 (13%) 20 (67%) 0 ( 0%) 24 (80%)

The fresh ginseng was collected on August 8, 1998. WP-#, soft film with water vapor permeability of # g/m? - day - 90%RH.
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Fig. 3. The quality change of fresh ginseng individually packaged
in a soft film bag using normal packaging and vacuum
packaging methods according to its storage time. Fresh
ginseng of 50 g was individually packaged in a soft film
(200X 300 mm) and stored at 25°C. The fresh ginseng, on
which either spoilage, softening or color-change was not
observed, was regarded as a normal ginseng root at the
given storage time and the quality was calculated as
follows: quality (%)=(Ng/N;) X100, where N; is number
of normal ginseng in a group at the given storage time and
Ny is total number of ginseng used per group (n=30).

AEAGA FFe 24 ¥ Tl NEEF

o FlARRel PE 9% 49

o 25°CeollM 1697 At A=, /BEEA k] a2
$E8-L Fg 304 By ape} o] A% z7lde J3xd
Aldse] QHFEAo] AUET AlFTH(OP40-N)ol| Hsted H]
w3 FsE FAHJ A Tl AT AL
o} HEA F5go| 237 % %E "l“ﬂ:rli‘:} ol o
ol gk A3k 4t ——‘—‘l“-"]’Eﬂ' 40 - day - atm®] HE
< AHESE OP40V AlE R} 4k —‘7:—457} 2.5 cc/m’-day-

g
2
=
=1
a
-o—OP40-N
—~—OP40-CN
20 ¢ -0~ 0P40-CON
0
0 4 8 12

Storage time (days)

Fig. 4. The quality change of fresh ginseng individually packaged
in a soft film bag using normal packaging and gas-filling
packaging methods according to its storage time. Fresh
ginseng of 50 g was individually packaged in a soft film
(200 X300 mm) and stored at 25°C. The fresh ginseng, on
which either spoilage, softening or color-change was not
observed, was regarded as a normal ginseng root at the
given storage time and the quality was calculated as
follows: quality (%)=(Ng/N;) X100, where N is number
of normal ginseng in a group at the given storage time and
N is total number of ginseng used per group (n—30) OP40,
soft film with oxygen permeability of 40 cc/m*-day-atm;
N, normal packaging; CN, packaging filled with carbon
dioxide-nitrogen (30:70) mixed gas; and CON, packaging
filled with carbon dioxide-oxygen-nitrogen (25:5:70) mixed
gas.

Table 5. The quality of fresh ginseng individually packaged in a soft film bag by normal and vacuum packaging methods after stored at 25°C for

16 days
Bad quality-related phenomenon
Group n Normal -
Spoilage Softening Color-change Total
OP40-N 30 22 3 (10%) 5 (17%) 0 ( 0%) 8 27%)
OP40-V 30 5 3 (10%) 22 (73%) 0 ( 0%) 25 (83%)
OP2.5-V 30 8 1 ( 3%) 21 (70%) 0 ( 0%) 22 (73%)

The fresh ginseng collected on June 20, 1998 was used. OP#, soft film with oxygen permeability of # g/m*-day - 90%RH; N, normal packaging;

and V, vacuum packaging.
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Table 6. The quality of fresh ginseng individually packaged in a soft film (I) bag by normal packaging and gas-filling methods after stored at 25°C
for 13 days
Bad quality-related phenomenon
Group n Normal - -
Spoilage Softening Color-change Total

OP40-N 30 8 2 (7%) 20 (67%) 0 ( 0%) 22 (73%)

OP40-CN 30 7 1 (3%) 22 (73%) 0 ( 0%) 22 (77%)

OP40-CON 30 7 1 (3%) 22 (73%) 0 ( 0%) 23 (77%)

The fresh ginseng was collected on July 20, 1998. OP40, soft film with oxygen permeability of 40 g/m?-day-90%RH; N, normal packaging;
CN, packaging filled with carbon dioxide-nitrogen (30:70) mixed gas; and CON, packaging filled with carbon dioxide-oxygen-nitrogen (25:5:70)

mixed gas.
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Fig. 5. The quality change of fresh ginseng individually packaged in
a soft film bag using normal packaging and gas-filling
packaging methods according to its storage time. Fresh
ginseng of 50 g was individually packaged in a soft film
(200X 300 mm) and stored at 25°C. The fresh ginseng,
on which either spoilage, softening or color-change was
not observed, was regarded as a normal ginseng root at
the given storage time and the quality was calculated as
follows: quality (%)=(N5/Np) X 100, where Ny is number
of normal ginseng in a group at the given storage time
and N is total number of ginseng used per group (n—30)
OP1. 8 soft film with oxygen permeability of 1.8 cc/m?*
day-atm; N, normal packaging; C, packaging filled with
carbon dioxide; CN, packaging filled with carbon dioxide-
nitrogen (30:70) mixed gas; and CON, packaging filled
with carbon dioxide-oxygen-nitrogen (25:5:70) mixed
gas.
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Table 7. The quality of fresh ginseng individually packaged in a soft film bag (I) by normal packaging and gas-filled packaging methods after

stored at 25°C for 12 days

Bad quality-related phenomenon

Group n Normal
Spoilage Softening Color-change Total
OP1.8-N 30 4 2 (7%) 24 (80%) 0 ( 0%) 26 (87%)
OP1.8-C 30 13 0 ( 0%) 17 (57%) 0 ( 0%) 17 (57%)
OP1.8-CN 30 7 0 ( 0%) 23 (77%) 0 ( 0%) 23 (77%)
OP1.8-CON 30 16 0 ( 0%) 14 (47%) 0 ( 0%) 14 (47%)

The fresh ginseng was collected on July 20, 1998. OP1.8, soft film with oxygen permeability of 1.8 g/m?+day+90%RH; N, normal packaging; C,
packaging filled with carbon dioxide; CN, packaging filled with carbon dioxide-nitrogen (30:70) mixed gas; and CON, packaging filled with carbon

dioxide-oxygen-nitrogen (25:5:70) mixed gas.
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