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Abstract

We investigated a method to improve anticancer activities of Acer mono by ultra high pressure extraction process.
The extract yields by ultra high pressure were 9.49% and 9.87% for 5 min and 15 min processing time, respectively,
which were relatively higher than 3~4% of conventional extraction processes due to their resid bark structure.
The extract for 15 minutes extraction (HPE15) showed higher potent scavenging effect as 94.56% than the control,
BHA as 93.24%. On SOD-like test, HPE15 also showed the highest activity as 38.6% at 1.0 mg/mL concentration.
The cytotoxicity of HPE15 on normal human lung and kidney cell were below 23.54% in adding 1.0 mg/mL.
Generally, human cancer cell growth stomach adenocarcinoma (AGS), lung adenocarcinoma (A549), breast
adenocarcinoma (MCF-7), colon adenocarcinoma (Caco-2) and liver adenocarcinoma (Hep3B) were inhibited up
to 75% with higher selectivity of above 4.0. High antioxidant activity of HPE15 resulted in high anticancer activity,
and its activity was also due to higher yields of Acer mono by ultra high pressure extraction process. It was
also proved by HPLC comparison analysis.
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Table 1. The extraction yields of Acer mono according to dif-
ferent extraction processes

Sample” Yields (%, w/w)
WE 5.68+0.27
HPES 9.49+1.31"
HPE15 9.87+0.12"

Each value were compared with control at “p<0.001, “p<0.005,

“p<0.01 by Student t-test. Mean values =+ standard deviation

from triplicate separated experiments are shown.

YWE: water extract at 100°C, control, HPE5S: holding high pres—
sure for 5 min at 40°C with water solvent, HPE15: holding
high pressure for 15 min at 40°C with water solvent.

9.87
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Yields(wiw, %)  5.00
2.50
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Fig. 1. Effect of extraction pressure and time on the yield.
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Fig. 2. Scavenging effect of the extracts from Acer mono
on DPPH. Each value were compared with control at “p<0.001,
bp<0A005, ‘p<0.01 by Student t-test. Mean values * standard devi-
ation from triplicate separated experiments are shown. BHA: bu-
tylated hydroxy anisole, WE: water extract at 100°C, control,
HPES: holding high pressure for 5 min at 40°C with water solvent,
HPEI15: holding high pressure for 15 min at 40°C with water
solvent.
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Table 2. SOD-like activities of the extracts from Acer mono

Concentration (mg/mL)

1
Sample 0.2 0.4 06 0.8 10
BHA 59+04" 154+1.2 24+07" 301+13 348+05"
WE 33+1.1° 114408 147413 221+0.4 93.3+1.2
HPE5S 6.7+05 174409 27+13™ 284+0.6"" 30.7+04""
HPE15 86+1.1 194405 246+0.7" 332+1.0 386408

Each value were compared with control at "p<0.001, “p<0.005, ““p< 0.01 by Student t-test. Mean values + standard deviation

from triplicate separated experiments are shown.
1)Samples are the same as in Fig. 2.
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Fig. 3. Cytotoxicity of the extracts from Acer mono on nor-
mal cell line, HEL299 (bar chart, %) and HEK293 (line chart,
%) according to different extraction processes. Each value
were compared with control at %p<0.001, "p<0.005, p<0.01 by
Student t-test. Mean values + standard deviation from triplicate
separated experiments are shown. Samples are the same as in
Table 1.
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Fig. 4. Inhibition ratio of human stomach adenocarcinoma
cell growth in adding the extracts of Acer mono as a function
of extract temperature and concentration. Each value were
compared with control at *p<0.001, bp<0.005, “p<0.01 by Student
t-test. Mean values = standard deviation from triplicate separated
experiments are shown. 100: water extract at 100°C, control, 40"
holding high pressure for 5 min at 40°C with water solvent, 40™":
holding high pressure for 15 min at 40°C with water solvent.
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Table 3. Inhibition ratio of human lung adenocarcinoma cell and breast adenocarcinoma cell growth and their selectivity in

adding sample

Human cancer cell lines

Concentration

Sample” A549 MCF-7
(mg/mL) — - — — - < —

Inhibition ratio (%) Selectivity Inhibition ratio (%) Selectivity

WE 14.84+0.24" 2.34+0.03" 12.8+0.41" 2.03+0.01"
0.2 HPE5 20.13+0.56" 3.42+0.05 19.2£0.21 3.26+0.02
HPEI15 20.53+0.25" 453+0.21 19.5£0.09 4.30+0.13
WE 28.64+0.15 3.48+0.11 25.4+0.28" 3.0940.02
0.4 HPES 30.21+0.24" 4.07%0.02 28.4+0.34 3.82+0.01"
HPEI15 32.16£0.28 444+0.06" 29.7+0.57 4.10+0.04

WE 37.14+0.52 2.77%+0.03 35.7+0.24 2.66+0.05"
0.6 HPES 54.26+0.26 4.33+0.03" 40.8+0.14" 3.26+0.03
HPEI15 60.23+0.19™" 5.55+0.04 41.6+0.25 3.83+0.07
WE 55.64+0.47 3.40+0.12" 48.3+0.08 2.95+0.12
0.8 HPE5 73.15+0.22 5.13+0.08 59.8+0.06 4.20+0.08"
HPE15 77.48+0.43 5.81+0.03 60.4+0.41" 4.53+0.03
WE 60.21+0.45 2.45+0.04 55.0+0.37 2.24+0.01

1.0 HPES 76.41£0.54 3.36+0.08 63.5+0.22 2.79+0.05™
HPEI15 79.54+0.28"" 3.95+0.02" 66.6+£0.17 3.31+0.06"

Each value were compared with control at “p<0.001,
triplicate separated experiments are shown.
1)Samples are the same as in Table 1.

“p<0.005, “"p<0.01 by Student t-test. Mean values + standard deviation from
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Fig. 5. Inhibition ratio of growth A549 (bar chart, %) and
selectivity (point chart) in adding the crude extracts of Acer
mono. Each value were compared with control at *p<0.001,
Pp<0.005, p<0.01 by Student t-test. Mean values * standard devi-
ation from triplicate separated experiments are shown. WE: water
extract at 100°C, control, HPE5: holding high pressure for 5 mi-
nutes at 40°C with water solvent, HPE15: holding high pressure
for 15 minutes at 40°C with water solvent.
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Table 4. Inhibition ratio of human digestive related cancer cells, Hep3B and Caco-2 with their selectivity in adding the extracts

of Acer mono by different extraction processes

Hep3B Cell lines Caco-2
0.6 0.8 1.0 Concentration (mg/mL) 0.6 0.8 1.0
Inhibition ratio (%)
38.14+11" 42.84+16™ 55.84+2.1 WE" 3354+2.8" 4594+0.3 52.42+3.3"
56.31+2.6" 68.48+2.2 7810+3.2 HPE5 35.17+2.7 50.41+2.4" 58.74+25
57.41+1.3" 7215+16" 82.90+3.6 HPE15 40.28+1.1" 53.24+1.7 61.31+1.8™
Selectivity
2.84+0.2 262+1.2" 228+1.1 WE 250+2.1 2.81+0.3 2.14+0.7
449+1.1 4.81+0.6 343+04™ HPES 281+1.1° 354+0.7 258+1.1
5.29+2.1"" 541+0.7 4.12+2.1 HPE15 371+15 3.99+0.4 3.05+1.9"

Each value were compared with control at “p<0.001, “p<0.005, “"p<0.01 by Student t-test. Mean values *+standard deviation from

triplicate separated experiments are shown.
1)Samples are the same as in Table 1.
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Fig. 6. Comparison of HPLC peak of Acer mono according to different extraction processes. A: water extract at 100°C, control.
B: holding high pressure for 5 min at 40°C with water solvent. C: holding high pressure for 15 min at 40°C with water solvent.

Fig. 7. Comparison of bark structure of Acer mono after treated high pressure extraction for 5 or 15 min by scanning electron
microphotographs (SEM). A: water extract at 100°C. B: holding high pressure for 5 min at 40°C with water solvent. C: holding
high pressure for 15 min at 40°C with water solvent.
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