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ABSTRACTS : The objectives of this study were to compare the antioxidant activities by high pressure extraction of
Codonopsis lanceolata from different cultivation areas; Hoeng-sung, Jeju island, and China. Total phenolic acid contents of
Hoeng-sung, Jeju, China were estimated as 732.11, 640.25, and 584.85 mg QUR/100 g DW, respectively. The flavonoids con-
tents of Hoeng-sung, Jeju, China were measured as 80.37, 76.46, and 74.55 mg QUR/100g DW, respectively. Generally, con-
tents of phenolic acid and flavonoids, HPE was higher than conventional extraction process. Hoeng-sung Codonopsis
lanceolata showed 64.33% of DPPH radical scavenging activity (EDA, %) in 3.2 mg/m{ of Hoeng-sung Codonopsis lanceolata.
The reducing power of Hoeng-sung cultivation area Codonopsis lanceolata also showed the high activity as 3.15. In generally,
antioxidant activities of Codonopsis lanceolata were increased by high pressure extraction process. Based on these results,
higher contents of flavonoids and total polyphenols were found extracted by high pressure extraction of Codonopsis lan-

ceolata grow in Hoeng-sung area than others.

Key Words : Antioxidant Activity, High Pressure Extraction, DPPH, Total Phenol, Flavonoids
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(Kim er al, 2007). 239 ¥4< F3l 8482 &=
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2. SEM (Scanning electron microscope) Image

LVSEM (low level scanning electron microscope)ys &+
HEE images Hol AuY} 24 3 A Ay
Z2Z zpolE Blasiglth. ZH7ke] 3em 2714 HYS oF 3
k&= AN on, = 7| 2SR A7 FREAG]
ARNE FAF AAA0 A (LVSEM, Hitachi S-3500N)S ARE-
stk AlgE AAYAHCE 3% glutaraldehyde &0 &
Aox 3A]7F B A T 0.1 M sodium phosphate
buffer (pH 7.2)2 15%% 33] A3IAT AlEE AE= 2%
aqueous osimium tetroxidedl] 2]&] 4TCollA 26417 FIA
(postfixation) #|2]%|¢] T}A] 0.1 M sodium phosphate buffer
Z AFE3IAT (152 33]). ]9 30% acetoneS A|Z}OE
10%% ’3<% graded acetone series B3-S AR, &<
H AEES isoamyl acetatedl] 343] wA|E T 4CoA I3
BAEQCE o]F o] Al Hitachi HCP-2 critical point
dryerg ©]-8313 liquid CORl <3t AR AZ7 (critical
point drying, CPD)2 A Hitachi E-1030 putter |2 F
10 nm F712] F4:3]89) (Ag silver coatingy Y3l
FAF AR o2 sl

3. 34=

oo o
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(Isabelle et al, 2008). 96 well plateo] A5} 02N Folin-
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L

gd 2 =il SF (g QUR/100g DW)O=2 3
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4. SRIRE0= o

F ZgR ol g2 diethylene glycol2 ARE-slo] =74
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DPPH assay= Dietz 5 (Dietz et al, 2005)2] 2
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Fig. 1. Difference total polyphenol contents enhancement of
cultivation Codonopsis lanceolata by high pressure
extraction. HP: High pressure; HCL: Hoeng-sung Codo -
nopsis lanceolata; JCL: Jeju island Codonopsis lanceolata;
CCL: China Codonopsis lanceolata. Mean values = SD
from triplicate separated experiments are shown. Mean
with difference letter (A-F) within sample are significantly
different at p < 0.05.
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Fig. 3. DPPH radical scavenging ability of Codonopsis lanceolata from different cultivation. HP: High pressure; HCL: Hoeng-sung
Codonopsis lanceolata; JCL: Jeju island Codonopsis lanceolata; CCL: China Codonopsis lanceolata. Mean values + SD from
triplicate separated experiments are shown. Mean with difference letter (A-D) within same concentration are significantly
different at p < 0.05 and mean with difference letter (a-d) within same sample are significantly different at p < 0.05.
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Table 1. Free radical scavenging activity of the extracts of Codonopsis

lanceolata.
Sample The DPPH assay (ED50 value in mg/mf)
HP-HCL* 1.84 = 0.02%**
HP-JCL 2.32 +0.01%
HP-CCL 2.38 + 0.02¢
HCL 2.06 + 0.02°
JCL 2.22 +0.01°
CCL 2.85 + 0.02
Control group The DPPH assay (ED50 value in ug/mé)
Ascorbic acid 2223 = 0.128
Trolox 25.14 + 0.128

*HP-HCL: High pressure-Hoeng-sung Codonopsis lanceolata; HP-
JCL: High pressure-Jeju Codonopsis lanceolata; HP-CCL: High
pressure-China Codonopsis lanceolata; HCL: Hoeng-sung Codonopsis
lanceolata; JCL: Jeju Codonopsis lanceolata; CCL: China Codonopsis
lanceolata.

**Mean values = SD from triplicate separated experiments are
shown. Mean with difference letter (A-F) within a column are
significantly different at p < 0.05.

Th F 3~6% & FHOITh Ps} B EE NRFE
EHo g ANFQ Frrt ZU1E wet S, gk o
FFEE HoE 2% 95 FEEC st =4 5
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Fig. 4. Reducing power of the extracts from Codonopsis lanceolata. HP: High pressure; HCL: Hoeng-sung Codonopsis lanceolata;
JCL: Jeju island Codonopsis lanceolata; CCL: China Codonopsis lanceolata. Mean values = SD from triplicate separated
experiments are shown. Mean with difference letter (A-E) within same concentration are significantly different at p < 0.05 and
mean with difference letter (a-e) within same sample are significantly different at p < 0.05.
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Fig. 5. Scanning electron microsco

lanceolata, B: high-pressure odonops:s lanceolata.

Table 2. Comparison of extraction yields of Codonopsis lanceolata
produced in Hoeng-sung, Jeju, China.

Area Non-HPE (%, w/w) HPE*
Hoeng-sung 34.22 + 012" 39.55 + 0.04"0**
Jeju 3419 £ 0.01"  37.34 + 0.03%
China 33.50 = 0.11%  37.22 + 0.05*

*High pressure extract.

**Mean values = SD from triplicate separated experiments are
shown. Mean with difference letter (A, B) within a column are
significantly different at p < 0.05 and mean with difference letter (a,
b) within a row are significantly different at p < 0.05.
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