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Enhancement of Anticancer Activities of Ephedra sinica, Angelica gigas
by Ultra High Pressure Extraction

Hyang Suk Jeong*, Jae Gun Han*, Ji Hye Ha*, Young Kim*, Sung Ho Oh*, Seoung Seop Kim*,
Myoung Hoon Jeong*, Geun Pyo Choi**, Uk Yeon Park**, and Hyeon Yong Leg****"

*College of Bioscience & Biotechnology, Kangwon National Univ., ChunCheon 200-701, Korea.
**Department of Food Processng & Bakery, Gangwon Provincial Univ. Gangneung 210-804, Korea.
***Research Indtitute of Bioscience and Biotechnology, Kangwon National Univ., Chuncheon 200-701, Korea.

ABSTRACT : This study was performed to enhance anticancer activities of E. sinica, and A. gigas by ultra high pressure
extraction process. The cytotoxicity of E. sinica and A. gigas on human kidney cdl (HEK293) was as low as 24.94% and
25.3% in adding 1.0 mg/m¢ of the sample extracted at 500 M pafor 15 minute. Generally, the inhibition of cancer cdll growth
on A549 and MCF-7 was increased over 20% in the ultra high pressure samples, compared to the conventional extraction
process. Under the extractsfrom ultra high pressure process showed not only the strongest anticancer activities, but also had
better stability than normal extracts. It was also found that the extracts of A. gigas reduced the hypertrophy of the internal
organs, such asadrenal and spleen caused stressesin several mouse models.

Key Words : Ultra high pressure extracts, Ephedra sinica, Angelica gigas, Anticancer, Cytotoxicity
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Fig. 1. Comparison of extract yields from Ephedra sinca and
Angelica gigas by high pressure extraction with different
pressure and holding time.

'E100 : high pressure extraction of 100Mpa on E. sinica, E250 :
higﬁ pressure extraction of 250 Mpa on E. sinica, E500 :
high pressure extraction of 500 Mpa on E. sinica, A100 :
high pressure extraction of 100 Mpa on A. gigas, A250 :
high pressure extraction of 250 Mpa on A. gigas, A500 :
high pressure extraction of 500 Mpa on A. gigas
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Table 1. The extraction yields of Ephedra sinca and Angelica gigas
according to different extraction processes.

Sample Extraction condition Yields (%, w/w)
WE 7.28£0.12

E. sinica HPE5 9.82 £0.35
HPE15 13.38 £0.22
WE 5.98 £0.43

A. gigas HPE5 10.37 £0.61
HPE15 13.67 £0.36

'WE : water extraction at 60°C, HPE5 : high pressure extraction for 5
minutes at 60°C with water solvent, HPE15 : high pressure extraction
for 15 minutes at 60°C with water solvent.
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Fig. 2. Cytotoxicity of the extracts from E. sinica and A. gigas by
different extraction processes on normal cell line,
HEK293.

*Extraction process, AWE : water extraction at 60°C of A. gigas,
AHPES5 : high pressure extraction for 5 minutes at 60T
with water solvent of A. gigas, AHPE15 : high pressure
extraction for 15 minutes at 60°C with water solvent of A.
ﬁigas, EWE : water extraction at 60C of E. sinica, EHPES5 :

igh pressure extraction for 5 minutes at 60C with water
solvent of E. sinica, EHPE15 : high pressure extraction for
15 minutes at 60C with water soﬁfent of E. sinica.
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Fig. 3. Inhibition ratio of A549 (lung adenocarcinoma) growth
(bar chart, %) and selectivity (line chart) in adding the
extracts of E. sinica.

"Extraction process, WE : water extraction at 60°C, HPES5 : high
pressure extraction for 5 minutes at 60C with water
solvent, HPE15 : high pressure extraction for 15 minutes
at 60T with water solvent

90 6

Inhibition ratio (%)

Concentration (ng/mé)

| COWE SSSHPES EERHPE15 —=WE “*=HPES =®-HPE15 ‘

Fig. 4. Inhibition ratio of A549 (lung adenocarcinoma) growth
(bar chart, %) and selectivity (line chart) in adding the
extracts of A. gigas.

*Extraction process, WE : water extraction at 60C, HPES5 : high
pressure extraction for 5 minutes at 60C with water
solvent, HPE15 : high pressure extraction for 15 minutes
at 60C with water solvent
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Fig. 5. Inhibition ratio of ACS (stomach adenocarcinoma,
human) growth (bar chart, %) and selectivity (line chart) in
adding the extracts of A. gigas.

*Extraction process, WE : water extraction at 60°C, HPE5 : high
pressure extraction for 5 minutes at 60C with water
solvent, HPE15 : high pressure extraction for 15 minutes
at 60C with water solvent
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Fig. 6. Inhibition ratio of MCF-7 (breast adenocarcinoma) growth
(bar chart, %) and selectivity (line chart) in adding the
extracts of E. sinica.

*Extraction process, WE : water extraction at 60°C, HPES5 : high
pressure extraction for 5 minutes at 60C with water
solvent, HPE15 : high pressure extraction for 15 minutes
at 60T with water solvent
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Table 2. Comparison of anticancer activity of A. gigas and E. sinica by different extraction processes.

Cancer organs (Cell line) Lung (A549) Stomach (AGS) Breast (MCF-7)
A. gigas 78.7 79.5 -
Sample E. sinica 81.2 - 81.6

*HPE15 : high pressure extraction for 15 minutes at 60 with water solvent (%)

Table 3. The effects of A. gigas and E. sinica extracts on spleen and adrenal weight in restraint stress-induced in ICR mice (n = 5).
Spleen (g) Adrenal (g)
Standard Control 0.0706 £ 0.6 0.0077 £0.2
Control 0.1532+£0.2 0.0125x0.4
Cold Water Swimming Stress A. gigas 0.0728 £0.3 0.0099 +£0.2
E. sinica 0.0741 +£0.2 0.0081 £0.5
Control 0.1563 £ 0.6 0.0144 £0.6
Hot Stress A. gigas 0.0884 £ 0.4 0.0071 £0.1
E. sinica 0.0912+£0.8 0.0083 £0.5
Control 0.1466 £0.2 0.0131 £0.1
Cold Stress A. gigas 0.0807 £0.3 0.0103 £ 0.1
E. sinica 0.0791 £0.2 0.0161 £0.2
"Extraction process, WE : water extraction at 60°C
*Each value were compared with control at P < 0.05 by Student t-test.
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Table 4. The effects of extracts on serum cholesterol and glucose in
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restraint stress-induced in ICR mice (n=5).

A. Cigas E. Sinica
Cholesterol (mg/de)  Glucose (mg/d?)  Cholesterol (mg/d¢)  Glucose (mg/d0)
Standard Control 61+0.5 67 £0.3 61 £0.1 67 £0.3
Control 91+£0.4 111 +£0.7 91 £0.5 111 +£0.2
. . WE60 88 £0.2 105+04 84 +0.4 105 +0.5
Cold Water Swimming Stress HPE5 80+0.3 91+0.4 82+0.3 88+0.6
HPE15 75 0.2 82 +0.3 70£0.3 80 0.4
Control 106 £0.7 115 +0.5 106 £0.2 115 £0.5
Heat Stress WE60 99 +0.6 97 £0.2 101 £0.6 103 +£0.3
HPE5 86 +0.3 84 +£0.3 79 £0.1 88 £0.3
HPE15 82+0.4 79104 81 +£0.5 85 +0.1
Control 92 +0.2 102+04 92+0.4 102 +£0.2
Cold Stress WE60 84 £0.1 89 £0.2 94 £0.3 96 £0.3
HPE5 75 0.2 74 £0.2 76 £0.5 82 +£0.5
HPE15 68 £0.2 71£0.6 73 £0.1 76 £0.1

*Each value were compared with control at P < 0.05 by Student t-test.
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