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Influence of Cultivation Condition and Harvest Time on the Storage Stability
of Fresh Ginseng Individually Packaged in a Soft Film
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Abstract : The influence of cultivation condition and harvest time on the storage stability of the fresh ginseng (50 g) indi-
vidually packaged in a soft film bag (ONY/LDPE/L-LDPE; 200x300 mm, 90 pm) was investigated. When the fresh gin-
sengs were divided into four groups of direct-planted ginseng on the paddy soil (PD), transplanted ginseng on the paddy
soil (PT), direct-planted ginseng on the upland (UD) and transplanted ginseng on the upland (UT) and each group was
stored at 25°C for 40 days, the quality deterioration rate was the highest in PD group while PT, UD and UT groups exhib-
ited similar quality patterns from each other. When each group was stored at 10°C, the quality deterioration rate was also
the highest in PD group and the other three groups exhibited similar quality patterns from each other till 90 days passed
after storage. However, the quality deterioration rate of UT group was 54% which was higher than UD group or PT group
180 days after storage. When the fresh ginseng harvested between September of 1997 and October of 1998 was indi-
vidually packaged with the soft film and siored at 25°C for 12 days, the quality deterioration rate was the lowest in the
group harvested in October while relatively high in the groups harvested between July and September.
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Table 1. Fresh ginseng samples used in this study

kA7)l o2 2 95

day + 90% RH2] ONY(oriented nylon)/LDPE/L-LDPE Z&
(13} “ONY” 2}22 F7))E 200X300mm 27|18 FHU=
A3 AL 5o AEEAGe| AREET

3. JHEEE AT =X

T BE AEE 7)3leke o S8wa 2 el ok
Al F1RERSE e F of 5E7F wR)Ele] St FHel| W
AE BPe-g AAsKETE Fie Auld] Ewbgo] ol @
Hoe Agole AmE 732 2% 51 EUEE A
Ak F e F13ER Alelell Ex of 587+ RS
E2L AAR e § #ely 1A dER 2§ F
mud) By A9S & a2 2Esd 10°C %= 25°C
2] B.0OD. incubator(HB-103; -$-432¢E) Al A48k
9} IncubatorSS &%7} 25+1°C, AllEE7t 60%= A
2 z2AE= geggadd dAEsom 7h incubator $42)
AUEET Hr2 A gsirh ¢ Aujade] wE
T3 AR AR AL TdE bt 12478 AREERA
I ARFA 7 wE S HEAE AR vl AEE &
B7TE ARESH

4. NEZE o] 2A2NEE =A

z ANEze) QTEA e A7l "t A (normal), &
Fo|akA (spoilage), ¥ (softening), ¥4 (color change) &
< ZABA Table 200 AAG AFECE 4] AEE £
#F oRZ WA & oS A F3lof FEE YT gL
AHEERITH

ABEF Y5 & (%) = Ng+Nx100

Ng : A% 3 7 Algiols] siegde] s Aul
A9z 2l Se) A 5
Ny : 2} Aol A S2be] % i) 5

Group Cultivation condition Harvest time Sample number per group
96-PD Direct-planted on the paddy soil December of 1996 33
96-FT Transplanted on the paddy soil " 30
96-UD Direct-planted on the upland " 30
96-UT Transplanted on the upland " 31
97-09 Transplanted on the upland September of 1997 80
97-10 " October of 1997 34
97-11 " November of 1997 30
98-06 " June of 1998 75
98-07 July of 1998 40
98-08 August of 1998 63
98-09 September of 1998 105
98-10 October of 1998 30




96 85 - A8 I AEE A
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 naked Good
eyes.
Sofiening = . . — .
* 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
ilage
porag * 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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Fig. 1. The quality change of fresh ginseng individually packaged
in a soft film bag according to its cultivation conditions
during stored at 25°C. Fresh ginseng of 30 g was individually
packaged in a soft film bag (ONY/LDPE/L-LDPE; 200 X
300 mm, S0 um) and stored at 25°C for 40 days. 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 rate was calculated as
follows: quality (%) = (Ng/Np) X 100, where N is number of
normal ginseng in a group at the given storage time and N is
total number of ginseng used for the group. PD, direct-planted
ginseng on the paddy soil; PT, transplanted ginseng on the
paddy soil; UD, direct-planted ginseng on the upland; and UT,
transplanted ginseng on the upland.
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Table 3. The quality-related phenomena of fresh ginseng individually
packaged in a soft film bag after stored at 25°C for 40 days

Distribution (%) of quality-related phenomenon

Group n . . Color-
Normal Spoilage Softening change Total
PD 33 0 18 79 3 100
FT 30 19 33 43 5 100
up g 14 14 a7 5 100
UT 31 13 29 54 4 100

Fresh ginseng was washed with water and packaged individually in
an ONY/LDPE/L-LDPE film bag (200 <300 mm, S0 pum). PD,
direct-planted ginseng on the paddy soil; PT, transplanted ginseng on
the paddy soil; UD, direct-planted ginseng on the upland; and UT,
transplanted ginseng on the upland.
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Fig. 2. The weight change of fresh ginseng individually packaged
in a soft film bag according to its cultivation conditions
during stored at 25°C. Fresh ginseng of 50 g was individually
packaged in a soft film bag (ONY/LDPE/L-LDPE; 200X
300 mm, 90 um) and stored at 25°C for 40 days. The weight
rate of the fresh ginseng was calculated as follows: weight
(%) = (W¢/W,) X 100, where Wy is the average weight of
fresh ginsengs in a group at the given storage time and W,
is the average weight of fresh ginsengs in the group at the
initial storage time. PD, direct-planted ginseng on the
paddy soil; PT, transplanted ginseng on the paddy soil;
UD, direct-planted ginseng on the upland; and UT,
transplanted ginseng on the upland.
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Fig. 3. The quality change of fresh ginseng individually packaged
in a soft film bag according to its cultivation conditions
when stored at 10°C. Fresh ginseng of 50 g was individually
packaged in a soft film bag (ONY/LDPE/L-LDPE; 200X
300 mm, 90 um) and stored at 10°C for 180 days. 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 rate
was calculated as follows: quality (%)= (N;/Np X100,
where N; is number of normal ginseng in a group at the
given storage time and Np. is total number of ginseng used
for the group. PD, direct-planted on the paddy soil; PT,
transplanted on the paddy soil; UD, direct-planted on the
upland; and UT, transplanted on the upland.
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Table 4. The quality-related phenomena of fresh ginseng individually
packaged in a soft film bag after stored at 10°C for 180 days

8 - ¥

Distribution (%) of quality-related phenomenon

Group n ; . Color-
Normal Spoilage Softening change Total
PD 33 6 12 82 0 100
PT 30 7 20 66 7 100
UD 30 23 7 57 13 100
urT 31 45 16 39 0 100

Fresh ginseng was washed with water and packaged individually in
an ONY/LDPE/L-LDPE film bag (200 %300 mm, 90 pm). PD,
direct-planted ginseng on the paddy soil; PT, transplanted ginseng on
the paddy scil; UD, direct-planted ginseng on the upland; and UT,
transplanted ginseng on the upland.
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Fig. 4. The weight change of fresh ginseng individually packaged
in a soft film bag according to its cultivation conditions
when stored at 10°C. Fresh ginseng of 50 g was individually
packaged in a soft film bag (ONY/LDPE/L-LDPE; 200X
300 mm, $0 um) and stored at 10°C for 180 days. The weight
rate of the fresh ginseng was calculated as follows: weight
(%) = (W/W} X 100, where W is the average weight of
fresh ginsengs in a group at the given storage time and W,
is the average weight of fresh ginsengs in the group at the
initial storage time. PD, direct-planted ginseng on the
paddy soil; PT, transplanted ginseng on the paddy seil;
UD, direct-planted ginseng on the upland; and UT,
transplanted ginseng on the upland.
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Fig. 5. The quality of fresh ginseng individually packaged in a soft
film bag according to its harvest time after stored at 25°C
for 12 days. Fresh ginseng of 50g was individually
packaged in a soft film bag (ONY/LDPE/L-LDPE; 200 X
300 mm, 90 pum) and stored at 25°C for 12 days. The fresh
ginseng, on which either spoilage, softening or color-change
was not observed, was regarded as a normal ginseng root
and the quality rate was calculated as follows: quality (%)
= {Ng/Np) X 100, where Nj; is number of normal ginseng
in a group after storage and N is total number of ginseng
used for the group (refer to Table 1).
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Fig. 6. The distribution of quality-deteriorated phenomenon observed
on fresh ginseng individually packaged in a soft film bag
according to its harvest time after stored at 25°C for 12
days. Fresh ginseng of 50 g was individually packaged in
a soft film bag (ONY/LDPE/L-LDPE; 200>< 300 mm, 90 pum})
and stored at 25°C for 12 days. The fresh ginseng, on which
either spoilage, softening or color-change was not observed,
was regarded as a normal ginseng and the quality rate was
calculated as follows: quality (%) = (NG/Np) X 100, where
Ng is number of normal ginseng in a group after storage
and N is total number of ginseng used for the group (refer
to Table 1).
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