J. Exp. Biomed. Sci. 11 (2005) 63-69

Change of Fibrinolytic and Antioxidative Activities of Codonopsis lanceolata
According to Various Storage Conditions, and Heat or Salt Treatments

Jun-Ho Kim', Hae-Sook Oh' and Moo Young Choi'

Department of Chemistry and ' Department of Food and Nutrition, Sangji University,
Wonju, Kangwon-do 220-702, Korea

We investigated the changes of fibrinolytic and antioxidative activities of wild or cultivated Codonopsis lanceolata,
which were packed in woven polypropylene (WP) film or low density polyethylene (LDPE) film and stored for 0O, 15,
and 30 days at refrigerated (2~4C) or room (18~20C) temperature (So we have 16 samples, and wrote them as the
abbreviated words such as W-WP-RE-15, W-WP-RO-15, W-LDPE-RE-15, W-LDPE-RO-15, W-WP-RE-30,
W-WP-RO-30, W-LDPE-RE-30, W-LDPE-RO-30, C-WP-RE-15, C-WP-RO-15, C-LDPE-RE-15, C-LDPE-RO-15,
C-WP-RE-30, C-WP-RO-30, C-LDPE-RE-30, C-LDPE-RO-30). Fibrinolytic activity of fresh Codonopsis lanceolata
cultivated in the mountain or field were 0.8 unit (plasmin unit/ml) or 7.3 units, respectively. In descending order, the
activities of wild Codonopsis lanceolata stored for 15 days were as followed ; LDPE-RE (0.70 unit), WP-RO (0.52 unit),
WP-RE (0.45 unit), and LDPE-RO (0.30 unit). After 30 days, fibrinolytic activities of them decreased to 0.47 unit
(LDPE-RE), 0.28 unit (WP-RO), 0.21 unit (WP-RE), and 0.30 unit (LDPE-RO). Considering from the point of fibrinolytic
activity, the optimal storage condition of wild Codonopsis lanceolata was packing with LDPE film and storing at 4C.
The change of fibrinolytic activities of Codonopsis lanceolata cultivated in the field revealed the similar trend as wild
samples, but the fibrinolytic activities of 30 days-stored samples were maintained better than the wild Codonopsis
lanceolata. Fibinolytic activity of wild Codonopsis lanceolata was increased by heating for 5 min at 100°C and decreased
by addition of NaCl. Antioxidative activities of Codonopsis lanceolata were also compared from the electron donating
activity. Fresh Codonopsis lanceolata had about 70% of electron donating activity. Independent of cultivation area,
electron donating activity dropped to 19~74% (wild Codonopsis lanceolata) and 27~59% (cultivated Codonopsis
lanceolata) during 15 days storage. But after 30 days storage, we obtained the unexpected results, which meant that the
activities were higher activities than 15 days-stored samples or even though the fresh samples. In general, Codonopsis
lanceolata could maintain antioxidative activities most strongly with LDPE film and chilled condition.
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wild Codonopsis Lanceolata

WP-RE-15,LDPE-RE-15,WP-RO-15LDPE-RO-15

'WP-RE-30,LDPE-RE-30 WP-RO-30,LDPE-RO-30

Fig. 1. Fibrinolytic activities of water extract of wild Codono-
psis lanceolata stored at various conditions.
WP: Woven Polypropylene film
LDPE: Low Density Polypropylene film (thickness 0.04 mm)
O: Room temperature
RE: Refrigerated temperature
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Table 1. Fibrinolytic activities of wild Codonopsis lanceolata
stored at various condition

(unit: plasmin unit)

Storage conditions

Storage ; ;
periods 4C 20¢C
WP film LDPE film WP film LDPE film

F

resh 0.80
sample
15 days 0.45 0.70 0.52 0.30
30 days 0.21 047 0.28 0.30

WP film: Woven Polypropylene film

LDPE film: Low Density Polyethylene film (thickness 0.04 mm)

Plasmin unit: One unit will produces a AAys of 1.0 from
a-~casein in 20 min at pH 7.5 at 37°C, when measuring perchloric
acid soluble products in a volume of 5.0 ml
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Cultivated Codonopsis Lanceolata

WP-REJ0,LDPE-RE0,WP-RESOLDPE-RO-30
WP-RE-15,LDPE-RE-15,WR-RE-15LDPE-RO-15

Fig. 2. Fibrinolytic activities of water extract of cultivated Codo-
nopsis lanceolata stored at various conditions.
WP: Woven Polypropylene film
LDPE: Low Density Polypropylene film (thickness 0.04 mm)
RO: Room temperature
RE: Refrigerated temperature

50C
5 min

Control

100C
10 min

Fig. 3. The effect of heat treatments on fibrinolytic activities of
water extract of wild Codonopsis lanceolata.
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Table 2. Fibrinolytic activities of cultivated Codonopsis lanceolata
stored at various conditions

(unit: plasmin unit)

Storage conditions

Sto;a ge 4C 20°C
periods
WP film LDPE film WP film LDPE film

F

Tesh 073
sample
15 days 0.53 0.64 0.23 0.27
30 days 0.44 0.62 0.17 0.23

WP film: Woven Polypropylene film

LDPE film: Low Density Polyethylene film (thickness 0.04 mm)
Plasmin unit: One unit will produces a AAys of 1.0 from
a-casein in 20 min at pH 7.5 at 37 °C, when measuring perchloric
acid soluble products in a volume of 5.0 ml

Table 3. Fibrinolytic activities of wild Codonopsis lanceolata
according to various heating condition and 0~3% of salt addi-
tions

Sample treatment Fibrinolytic activities
Control (Not treated) 100%
507, 5 min, heated 162%
100C, 5 min, heated 197%
1007, 10 min, heated 169%
100°C, 20 min, heated 169%
0.5% salt added 91%
1.0% salt added 91%
2.0% salt added 85%
3.0% salt added 85%
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0.5%
NaCl

1%  Control 3%
NaCl

NaCl

2%
NaCl

Fig. 4. The effect of addition of salt on fibrinolytic activities of
water extract of wild Codonopsis lanceolata
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Fig. 5. Antioxidative activities of water extract of wild Codono-
psis lanceolata stored at various conditions.
WP: Woven Polypropylene film
LDPE: Low Density Polypropylene film (thickness 0.04 mm)
RO: Room temperature
RE: Refrigerated temperature
(a)-(e): Sample names with different letters in the brackets are
significantly by ANOVA test
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Fig 6. Antioxidative activities of water extract of cultivated
Codonopsis lanceolata stored at various conditions.
WP: Woven Polypropylene film
LDPE: Low Density Polypropylene film (thickness 0.04 mm)
RO: Room temperature
RE: Refrigerated temperature
(a)-(e): Sample names with different letters in the brackets are
significantly by ANOVA test
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