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This study was performed to investigate the antioxidative activity of solvent (water, 50% ethanol, and
100% ethanol) extracts from five kinds of medicinal herbs Cutellaria baicalensis Georgi; SB, Paeonia lacti-
flora Pall.; PA, Salvia miltiorrhiza Bunge; SM, Phellinus linteus; PH, Morus alba L.; MA). The total content
of phenolic compounds was highest in the 50% ethanol extract from PH (280.05 mg/g), the 100% etha-
nol extract from PH (308.88 mg/g), and the water extract from SM (80.27 mg/g). The total content
of flavonoids was highest in the 50% ethanol extract from SB (62.71 mg/ml), the 100% ethanol extract
from SB (64.59 mg/ml), and the water extract from SM (35.85 mg/ml). ACE inhibitory activity only
occurred in the water extracts, and it was highest in the water extract from SB (45.33%). Cholesterol
adsorption activity was higher in the SB and PA extracts than in the other extracts. In water extracts,
SM showed the highest antioxidative activity. Among the 50% and 100% ethanol extracts, DPPH radi-
cal scavenging activity and FRAP were highest in the PH extract, and ABTS radical scavenging activ-
ity was significantly higher in the PA extracts. Seven types of compositions were prepared with differ-
ent mixing ratios of 0.2 to 2.0 from relatively high-activity medicinal herbs, such as PH, SM and PA.
The total phenolic and flavonoid compound contents of the compositions were 50.53-61.96 and
16.91-33.81 mg/ml, respectively. Cholesterol adsorption activity was 46.27-70.03%.

Key words : ACE inhibitory activity, antioxidant, cholesterol adsorption capacity, medicinal herbs
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T et A9 GAAA N BAE b BFEE
(Libra S 35, Biochrom, Cambridge, England)& 760 nml| A
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/\}%0}‘4 NES FYg WP ORE FA st A2 HFHo

HH F A=sdEY FFE At

SHI0|E sEE MY
ZolR ol ¥ E42 Moreno 5[33]¢ ol what
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o] 415 nmol A FZFEE S48 At Quercetin (Slgma Co.
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EY2HE &5

FH2HE F3%52 Soh F[37]9 YR+ S&3td F9
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ZA3At A5 1 mlef *i‘ﬂ*Eﬂi(SOO mg/dl) 50 plE
7ksked 25C oA 2083 ¥EEAIZ & 01 M hexadecyl -trime-
thylammonium bromide (Sigma Co. Ltd) 50 g 2713k
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Angiotensin | converting enzyme (ACE) XMali&

ACE A &84 Z42 Cushman? Cheung [9]¢] 1 ol
el 2439tk £, 50 mM sodium borate buffer (pH 8.3)
20 ml°ll 1 g9 rabbit lung acetone powder (Sigma Co. Ltd.)E
A7bete] 4Tl A 2447 B F2T &, 1083 A+
(4°C, 5,000 x g)3ko] ACE Z&EANE At A& 50 plo]
ACE 2829 50 pl& 7H v 37Tl A 1083 oH] k&
A7l %, 25 mM hippuryl-histidyl-leucine (HHL, Sigma Co.
Ltd) 100 ulE M7bsted 37Col M 6083 HEAADG 1 M
HCI 250 plE 74eto] wh&& AAANZ F, ethyl acetate 1.5
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Ferric reducing antioxidant power (FRAP)

FRAPoﬂ 9,]6‘]— 8]-)\]-§} %L/Hg] ZAe Yy e e} o] &34 Hol—lﬁ
9 2 Benzie9} Strain' ¥ [3]& st} =439t Reaction
solution 300 mM acetate buffer (pH 3.6), 40 mM HClel

=<1 10 mM 2,4,6-tris(2-pyridyl)-s-triazine (TPTZ) ¥ 20 mM
iron(I) chlorideE 10:1:1% E¢6ts AP A TS0 A
£3tATh AS 40 pl, 75 40 pl, reaction solution 100
s A2 T3t 37T A 587 ¥-&A 7 $ 593 nmel
A FEEE AR 2T, FeSOs7THOE AH43te] &9

< AdtstAn
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EE AY2 33 o) &t dAsiion 4ozt
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Table 1. Extraction yield and soluble solid content of medicinal herbs extract with different extract solvent

Extraction solvent

Items Samples
Water 50% EtOH 100% EtOH
Scutellaria baicalensis Georgi 2427 23.34 1.49
Yield Pueo.nia lflcfiﬂorg Pall. 8.47 14.05 1.76
(%) Salvia miltiorrhiza Bunge 20.93 31.53 117
Phellinus linteus 240 2.66 2.35
Morus alba L. 8.59 7.94 1.95
Scutellaria baicalensis Georgi 3.27+0.06™ 17.40£0.00™ 19.83+0.15"
Soluble solid Paconia lactiflora Pall. 1.13i0.06a2 18.o3io.oez‘; 19.83i0.06ci
content (brix?) Salvia miltiorrhiza Bunge 3.60i0.OOaA 19.67i0.06bA 19.67i0.06cB
Phellinus linteus 0.40+0.10° 17.30+0.10 20.33+0.06°
Morus alba L. 2.27+0.06' 17.77+0.12"° 20.20+0.10°

Each value represents mean + SD, n=3.

““Means with different superscript in the sample are significantly different at p<0.05.
*“Means with different superscript in the solvent are significantly different at p<0.05.
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Table 2. Total phenolic compounds contents of medicinal herbs extract with different solvent

m
;g

306.88 mg/mlZ A F=

Extraction solvent

Samples
Water 50% EtOH 100% EtOH

Scutellaria baicalensis Georgi 22.54+0.11* 96.69+0.20" 222924042
Paconia lactiflora Pall. 46.46+0.16" 87.39+0.4" 155.86+1.89°
Salvia miltiorrhiza Bunge 80.27+0.27° 73.41£0.11% 109.25+0.38
Phellinus linteus 40.63:0.32" 280.05+4.40" 306.88+0.44
Morus alba L. 59.74+0.07" 74.71+0.19% 51.04+0.20™"

Each value represents mean + SD, n=3.

““Means with different superscript in the same sample are significantly different at p<0.05.

*“Means with different superscript in the same solvent are significantly different at p<0.05.

Table 3. Total flavonoid compounds contents of medicinal herbs extract with different solvent (mg/ml)

Extraction solvent

Samples
Water 50% EtOH 100% EtOH
Scutellaria baicalensis Georgi 9.87+0.43" 62.71+0.37"" 64.59+0.56
Paconia lactiflora Pall. 7.78+0.11" 14.450.44 12.900.36™
Salvia miltiorrhiza Bunge 35.83+1.70 45.76+0.57° 25.13+2.51°
Phellinus linteus 14.1540.99™ 45.91£0.92° 9.8142.45™
Morus alba L. 26.66+0.67 40.51+0.85" 9.47+0.75"

Each value represents mean + SD, n=3.

““Means with different superscript in the same sample are significantly different at p<0.05.
*“Means with different superscript in the same solvent are significantly different at p<0.05.
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Table 4. ACE inhibitory activities of medicinal herbs extract

1

£ $£&29 ACE NofigM
0] WAk 712 Al renin-angiotensin system-
o] ¢ F8¢ 9&& 3=, ACEE angiotensin
1 angiotensin 15 ¥4 st= 34 9) mpA g ©A o
E’\O]U}[lé] Angiotensin [I+ @ #& "%/\] 74,
E2HEY FEE FIANA AW T8 EAEFS
37 }04 AR ow s FsAIE 3}*‘13 gTh[13].
ACE 24 < Adllste AL dhdss dAsts AxRE 2y
o] &H I 9loH, ACE &4 < dAFo = 184E A
OS2 AT 5 v[16]. ol # 7 ACES] AdfAAz= A LA
peptideE® I FEAE, SAd EA8I= cateching W 9
rutinZt polyphenol % 5“%0] HEHO= ¢EA A0
Q}r%ﬂ 5% & 50% 3 100% #3 FEEL FUY
T2 thEo] ACE A4 & W71 A (Table 4) & F3
E‘)ﬂ/ﬂ“& Aol AAHAT. &5 FE29 A M =
oF 45.33% 3L, o2 B FEE0] 3458%% FAol ¥
gkom, Aot AW A FE2E9 A4S AT HAH.
W FE2Y ZA ol 7HE Yol 8.62%0 E3}a AT
Choi 571 5 mg/ml TEAA F79 42 & F2EL
323%, €42 & FE2NME 141%°] ACE A &4d& &
ATt Bug v 9tk 10 mg/ml =4 32% A kA <]
= 3 gE FE20) 3 ACE Asj 24 < 49 £ Do &
[10]& & FEEAT ACE 84& gdst9on, 517
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with different solvent (%)

Extraction solvent

Samples
Water 50% EtOH 100% EtOH
Scutellaria baicalensis Georgi 45.33+0.19 - -
Paeonia lactiflora Pall. 32.55+0.41° - -
Salvia miltiorrhiza Bunge 8.62+0.41* - -
Phellinus linteus 32.03+2.81" - -
Morus alba L. 34.58+1.90" - -

Each value represents mean + SD, n=3.
Concentration of tested each sample was 10 mg/ml.

*“Means with different superscript in the same solvent are significantly different at p<0.05.

Table 5. Cholesterol adsorption capacity of medicinal herbs extract with different solvent (%)
Extraction solvent
Samples

Water 50% EtOH 100% EtOH
Scutellaria baicalensis Georgi 8.87+1.57" 79.80+0.20" 86.22+0.51"
Paconia lactiflora Pall. 76.47+0.36"" 79.16+0.53"" 82.19+0.44
Salvia miltiorrhiza Bunge 26.62+0.76" 22.01+0.40" 20.14+1.26"
Phellinus linteus 46.18+1.33™ 66.96+2.68° 66.02+1.09™
Morus alba L. 45.30+0.66° 16.70+1.47° 228+1.23*

Each value represents mean + SD, n=3.
Concentration of tested each sample was 2 mg/ml.

““Means with different superscript in the same sample are significantly different at p<0.05.
*“Means with different superscript in the same solvent are significantly different at p<0.05.
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Table 6. DPPH radical scavenging activity of medicinal herbs extract with different solvent (%)
Extraction Samples Concentration (ug/g)
solvent P 125 250 500 1,000
Scutellaria baicalensis Georgi 1.35+1.44™ 6.39£0.74°* 9.86+0.32* 16.41+0.86™
Paconia lactiflora Pall. 28.82+0.58"" 51.39+1.83" 73.03+1.23" 76.300.07""
Water Salvia miltiorrhiza Bunge 4410+1.81° 76.12+2.94°F 79.73+0.17° 81.23+0.58"
Phellinus linteus 21.07+0.57° 37.61+1.14 56.93+3.38° 71.50+0.82°
Morus alba L. 13.92+0.78" 29.32+0.96" 41.71+0.53% 36.65+0.54"
Scutellaria baicalensis Georgi 32.60+3.52"° 50.44+2.13" 74.28+1.23" 74042041
Paconia lactiflora Pall. 52.09+0.92° 77.7141.57° 79.64+0.71° 80.01£1.04
50% EtOH Salvia miltiorrhiza Bunge 31.61£3.02"° 55.47+5.77" 73.6620.31° 75.80£0.97°
Phellinus linteus 77.88+0.27"" 81.60£0.17° 83.92+0.22" 89.15+0.44"
Morus alba L. 19.92+0.46* 34.51+3.63™ 53.53+2.16™ 56.41+0.48"
Scutellaria baicalensis Georgi 64.33+3.85' 89.66+0.74™ 96.51+0.13 100.59+1.29°°"
Paconia lactiflora Pall. 65.56+2.73' 82.39+0.92° 89.41+0.94° 93.47+0.39™
100% EtOH Salvia miltiorrhiza Bunge 39.89+0.97°° 63.15+0.84” 83.66+1.17" 71.14+0.40
Phellinus linteus 82.86+1.17°" 89.26+0.53° 99.28+0.79" 104.64+0.26™°
Morus alba L. 19.63+2.56™ 27.49+2.38™ 66.51+2.79° 94.65+4.92

Each value represents mean + SD, n=3.

““Means with different superscript in the same sample are significantly different at p<0.05.
“PMeans with different superscript in the same sample concentration are significantly different at p<0.05.
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Table 7. ABTS radical scavenging activity of medicinal herbs extract with different solvent (%)
Extraction Samples Concentration (1g/g)
solvent 125 250 500 1,000
Scutellaria baicalensis Georgi 22144205 36.76+1.93"* 55.13+1.68 83.75+1.66™
Paconia lactiflora Pall. 89.22+1.16" 98.72+0.02° 98.71+0.01™ 98.89+0.07°*
Water Salvia miltiorrhiza Bunge 97.73+0.27°* 98.310.04™ 98.10+0.04™ 98.26+0.09"
Phellinus linteus 52.91+3.00™ 93.12+1.92"° 98.61+0.03° 98.69+0.14°*
Morus alba L. 80.43+0.80° 99.32+0.26" 100.10£011°°  100.00+0.27°C
Scutellaria baicalensis Georgi 90.82+1.55" 96.93+0.03** 96.15+0.08°* 95.990.05™
Paconia lactiflora Pall. 99.06+0.08" 99.09+0.08" 99.08+0.07°° 99.17+0.14°°
50% EtOH Salvia miltiorrhiza Bunge 96.20+0.69" 98.31+0.07"" 98.21+0.03" 98.31+0.02"
Phellinus linteus 98.68+0.72°" 97.44+0.15" 98.06+1.63" 98.49+2.50°
Morus alba L. 92.46+0.74" 98.01+0.04™ 98.33+0.05" 98.44+0.14"
Scutellaria baicalensis Georgi 98.05+0.17° 98.05+0.34"° 96.53+0.57°° 96.96+1.05"°
Paconia lactiflora Pall. 98.79+0.08" 98.92+0.08"° 98.97+0.11° 98.97+0.17°°
100% EtOH Salvia miltiorrhiza Bunge 85.66+0.94" 97.79+0.03" 95.43+0.81° 98.08+0.90"
Phellinus linteus 97.64+0.79°° 97.58+0.75°" 98.81+1.96™ 96.75+0.18""
Morus alba L. 33.87+1.44™ 54.22+2.50™ 76.21+1.13 91.06+2.59™

Each value represents mean + SD, n=3.

““Means with different superscript in the same sample are significantly different at p<0.05.

“PMeans with different superscript in the same sample concentration are significantly different at p<0.05.



Table 8. FRAP of medicinal herbs extract with different solvent
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(FeSO47H2O eq uM)

Extraction Samples Concentration (1g/g)
solvent 125 250 500 1,000
Scutellaria baicalensis Georgi - - 14.69+1.28" 45.72+2.30"
Paconia lactiflora Pall. 82.31+2.14° 169.48+2.42" 346.94+1.60°° 656.68+11.09""
Water Salvia miltiorrhiza Bunge 160.14%1.52" 323.8145.06™ 608.27+4.89° 970.9345.52"
Phellinus linteus 41.23+1.12* 90.20+0.92" 192.65+2.99° 380.32+3.76"
Morus alba L. 67.36+1.69° 140.68+3 45" 265.79+3.86° 489.14+5.18
Scutellaria baicalensis Georgi 105.91+5.80"* 201.08+2.30™ 437.62+4.66 769.90+6.94""
Paconia lactiflora Pall. 181.14£3.75" 342.99+5,33" 634.27+9.68°° 939.88+11.03%
50% EtOH Salvia miltiorrhiza Bunge 146.19+2.87°° 287.94+3.98" 556.05¢10.73C  950.95+4.29%°
Phellinus linteus 395.05+6.06" 678.77+8.29" 954.00+1.09" 967.53+4.58™"
Morus alba L. 99.84+0.99"* 192.10+3.45™ 346.95+4.06 592.31+4.73%
Scutellaria baicalensis Georgi 174.78+4.18° 340.16+5.60™ 651.91+2.85° 961.66+5.87""
Paconia lactiflora Pall. 207.81+1.86™ 396.31+4.51"° 163.37+1.93 946.60+3.46°
100% EtOH Salvia miltiorrhiza Bunge 129.72+0.85" 256.00+5.90" 490.26+7.87 905.86+7.21°
Phellinus linteus 368.15+5.39™ 631.91£0.07* 962.54+8.16™ 1023.25+5.28%
Morus alba L. 6.15:0.57** 18.47+4.25" 39.55+2.49° 105.26+5.42%

Each value represents mean + SD, n=3.

“*Means with different superscript in the same sample are significantly different at p<0.05.
APMeans with different superscript in the same sample concentration are significantly different at p<0.05.

36815 uME &4 o] =dth 50% +4 FE2EY 4§ °4E}
FEE0 vl &Ao] woH, H1 =2 1,000 ug/ml ¥
o] & 592.31~967.53 tMS] WAL, 50% 2 100% F4 F
“fﬂlﬂh AgmAlel o] 74 =9k
AEQ dEEY #9482 F A= FE T 924
Aog ¢HA erle], B AT AHAAE F A= TE
o] EYY Wit B FEF L A A 4 FEE0| B AR

OIRAE ZMEQ 0|2SHY EM U Mo|EN
FEHA, FeF D B B FEEY £F &S 2EEd
A %3 %

Table 9. Mix ration for preparing a composition from the se-
lected medicinal herbs water extract

Mixing ratio (%)

Sample - - - ——
code Phellinus ~ Paeonia lactiflora  Salvia miltiorrhiza
linteus Pall. Bunge
A 1 1 1
B 0.5 15 1
C 0.5 1 15
D 0.5 0.5 2
E 0.2 0.8 2
F 0.2 2 0.8
G 0.5 2 0.5

7He 1R e Feko B9 Hlgo] B2 Fo G 24
T 1.6 brix° FEH I, JE AlEJAME 1.0~1.1 brix°E

Z AE3 g =Y THF2 5053~61.96 mg/mlE A 59 &
g ol gol mhet 2oz} iglon, F ZetR ot 5eE 9
FEFE 1691~32.84 mg/mle] AR T 74
= AR FoAAM ol E =Y FFe AT AHE 1T
W G A5 Foll I FFol & N EFHE] 01
ZAFAAE =4 AFH 9L ARAdA o5
kol AHAoR YFE MAE Ao ddd
Heo 5[12]2 @443 &4 o] S+ = d
R ERE ZEY S e YA 5F Boe

F

1 A ded ol & A7 AR FAEATh
2 mg/ml §52| g TUHE FHE
< B7HE A3 B 24 E0] 6941%, Fe G 24 &0l 44
70.03%5t 69.49% = ol ARl We] FAo] w9ton, o5
lE o= F2 A Ao7k Sl U 2HE FHEHE
F e ¥ kol E 3 A o] 225 AY
A EdEgs J7F a3 & o addn.

EEE LT
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Table 10. Soluble solid, total phenolic and flavonoid compound contents and cholesterol adsorption capacity of medicinal herbs

composition from selected medicinal herbs water extract

Sample code Soluble solid content

Total phenolic

Total flavonoid Cholesterol adsorption

(brix®) compounds (mg/ml) compounds (mg/ml) capacity (%)
A 1.0+0.06" 51.02+0.30" 24.62+0.77° 67.43+0.33°
B 1.1+0.00° 52.75+0.30° 22.72+0.60¢ 69.41+0.33"
C 1.1+0.00° 56.53+0.60° 28.30+0.73" 59.98+0.38%
D 1.120.00® 59.95+0.50° 33.84+0.71¢ 46.27+0.68"
E 1.1+0.00° 61.96+0.34" 32.48+0.63" 51.21+0.50
F 1.6%0.06" 50.53+0.47* 19.37+0.33" 70.03+0.63"
G 1.6%0.00° 50.71+0.45" 16.91+0.33" 69.49+0.55"

Each value represents mean + SD, n=3.
Concentration of tested each sample was 2 mg/ml.

*“Means with different superscript in the same column are significantly different at p<0.05.

Table 11. Antioxidative activity of medicinal herbs composition from selected medicinal herbs water extract

Concentration (ug/g)

FEoME oE AR H& E4o] 4

ml )39 5=

S} 250 ug/
A et Aol Hle) Z4do] ¢

ST,

Aol B vlES 2P 24 B9 ABTS 30172 £7F
A& 125 pg/ml =AM & 81.72~94.79% 2 A & Thol] o]
7b AR} 250 pg/ml oS FEANE RE ARAAN &

A& 98%

ooz Ame £ wlEolY AEF

Eol u&

S A 66.51~100.78 pMe] MY QT H 1%
ml XA FRAPE C, D, E A B9 A 417.13~463.53
UME 045} A Sol vls] &Ao] =9kt o] 42 DPPH
god AAZE = g 3ol 7t
& 2AS e 7]1Fo] Aoldty] Wi old At S3hE

Activities Sample code
125 250 500
A 29.25+(0.28%% 44.32+0.54 53.98+0.71*
B 31.12+0.26°° 46.39+0.03" 54.73+0.53
) C 31.25+0.59° 46.15+0.13" 54.28+1.474
S?f?: ir;dm;l) D 31.64+1.04°P 46.27+0.50™ 54304135
venging (% E 32.86+0.38" 47.00£0.16™ 54.65£0.41
F 30.55+1.15%5¢ 53.01+1.38"° 62.75+1.33"
G 28.37+0.92*4 49.81+1.21° 63.28+1.00
A 81.72+1.66™ 98.26£0.09"* 98.13+0.05%%
B 90.24+3 .46 98.18+0.15°* 98.10+0.13%®
ABTS radical C 92.51+0.71°P 98.22+0.14"* 98.09+0.15°8
scavenging (%) D 93.13+0.71°P 98.25+0.03" 98.10+0.08°A8
sing (%o E 94.79+2 54°° 98.24+0.11" 98.00+0.02°*
F 93.08+1.61°P 98.38+0.08"" 98.25+0.15%
G 88.05+0.47° 98.60+0.15™ 98.6020.15°
A 71.83+1.83° 179.27+1.36> 358.56+3.84
B 81.81+1.92°¢ 195.15+2.27% 380.81+2.22°C
C 87.86+0.56°° 211.38+2.89" 417.13+4.93°
FRAP aE bD cE
EeSOL + THLO od UM D 94.29+1.34 223.92+2.77 452.98+3.61
(FeSOx  7H0 eq uM) E 100.78+1.52" 237544489 463.53+1.47F
F 80.72+2.19° 206.33+3.88" 373.00+2.79®
G 66.51+3.95* 176.68+1.82°* 369.32+2.11®
Each value represents mean + SD, n=3.
“Means with different superscript in the same sample are significantly different at p<0.05.
*“Means with different superscript in the same sample concentration are significantly different at p<0.05.
o F=7F /4ol wet S E F718k 500 ug/ml F =l Aol 7k AT
ME 53.98~6328%9 WA F G ARY AS /Mg te & 2489 FRAPE )

A=, ol A= 2t

O
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