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Abstract: This study was to evaluate the efficiency of different solvent systems to extract active ingredients from different
parts of medicinal plants used as oriental medicinal herb in the cosmetic industry. We tested efficacies related to the
antioxidative effects and UV absorption of herbal extracts as complex of active ingredients, not each single ingredient. When
extracting medicinal plant which is used effective medicine, we should consider the collecting conditions like collecting time,
place, part and extracting conditions like solvent, temperature, time, and etc. Among them, extraction solvent and collecting
part are very important factors for the efficacy. As increased interest in medicinal plants, more intensive studies on
collecting conditions and extracting processes were needed for the developments in the herbal ingredient industry. We
evaluated the efficiency of different solvent systems to extract active ingredients from different parts of plants (Terminalia
chebula, Syzygium aromaticum, Paeonia lactiflora, Morus alba, Scutellaria baicalensis) widely used as medicine and food.
As results, we found that proper condition can make better data and decrease the required quantity.

Keywords: medicinal plants, free radical scavenging activity, absorbance method, extraction

T F A A (e-mail: makeup21@cnu.ac.kr)

127



1M 2
WEE U Bl F7he) wek ey A8
o g g F&ol B3 Aol A Ak oY ¢
7ol AT Bups 2o wele B 2ag 2
2 oRojRAT, Azele 7171 L AARA 4]
g9 55¢ 43 4 I WEow el AYH
It AAz okgAEe FEeE, A%, A, PR, 4
W9, gdd #AE FE e BRRE AoE Lad
A1-3). olel# FaARe o Agel B89 ot
o AFgst AeUAst woltn Aok
Nzdle 4ES A% wE e ARNYE A8

shzl AUt Fojso] s
A, wj Fol £EF ARgo] 3
(Petroseliunm sativum)= A4, 28, A344 F9
#7b ol AZAZ AHEH AR _

ARAZ gato] adrh dgol dHRTH4L 52K Thea
sinensis)® A$ols & 9 HRELS A=
garsl g7l Qlgol 712 WA obl odd 2%
e ABEL A 2T oste] AL Y
o} A3 JTH6,7].

2 7K 4Re ¥
Q

WS

n
>
N
4
o
&
N
it
Qi

oy

fo
12
oo
iz
o
et
tijo
o
i
ok
= og

BN
o
it 2
ot
op
=)
To,
ol
_:Qm
e

o

e o

N

[

2

k=)
L o

24
o,
)
¥
lo
i
e
-
o
e rlo 2 o

Bl e
30 v 12 P of

2 g oo i

o it
rok
[

re o> K
o
of\
L

o i,
rg
>
2,
i)
PN
e
o

=]
of ¥ AFdME HEAHA FH7I7IE o18T A=
FEE AEEA e 3Ed 778 o8dhe &%
XS Bot Arizded 9 Aolg ElstuA o
Gtk A kg B A A7 W FHE F2
gujol QAR wE T AolEAoz AT
FEgujo] @ A=Y &% AolE IS, &
sl ave] xfelg doppma Frh. oo FHL P 9
Hzzd o ArEde dAzaz Add FE 3
BAAFA A #Aol FrhEl WeHo-11), A= T
2 rtsted Algda ozl Aejd 99400 nm ~
280 nm)AA e 3= BAEE HEdsh ol#d F
7b e AEE Fate] FE&u 9 AFHFH w =
T 2 ade Aolrb HAE FlstaAt SHitii213]

istabaEehal A, A 334 Al 2 T, 2007

2. gy
2.1, Mg % 77|

BoAFA AR FEAEA 7t (Terminalia
chebula), A3 (Syzygium aromaticum), =¥ (Paeonia
lactiflora), S (Morus alba), 83 (Scutellaria bai-
calensis) R 228 oFAlE FAF kEA LA FYa3]
t} o]E (F)FZAL (F)FAYSHE ATa9 FE &
Z HEZ oA HFAATh AHEE A 2 Sz
= ethyl alcohol 999 % (Merck, USA), ethyl acetate
(Ducsan, Korea), propylene glycol (Dow, HK), 2-(2-
ethoxyethoxy)ethanol (Gattefosse s.a, France), 1,3-bu-
tylene glycol (Daicel, Japan), 1,1-diphenyl-2-picrylhy—
drazyl radical (Sigma, USA), xanthine (Sigma, USA),
xanthine oxidase (Sigma, USA), BSA (Sigma, USA),
NBT (Sigma, USA), CuCl: (Sigma, USA), EDTA
(Sigma, USA), L-ascorbic acid (Sigma, USA) 5& AH&3}
gon 247)7]% UV-Vis spectrophotometer (Shimadzu
UV-1601, Japan)E AHE-3%ch
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2.2.1. 2O0iE 0|8t £& U5

AzE N2 Terminalia chebula)E E471& ©]&3t4
2359t o8 e &9 25 g¥ AFste AAES
A=<l ethanol, 1,3-butylene glycol, propylene glycol,
2-(2-ethoxyethoxy)ethanol, refined waterg %7482 2zt
Z+ 225 g¥ 7Tk ol Ze Wi R ThE &ujd
BAE 529 Terminglia chebula £9-5 2 UbatholA]
0 ~ 7 CTE #X8HEA SFFYA7E o839 2 h
53 5 200 mesh@ ¥ AFHAE o] &ste] 57k4] &0
Z o] g3 FZgdL At} ol wygor AF
(Syzvgium aromaticum), ZteH(Paeonia lactiflora), 4™
) (Morus alba), 33 (Scutellaria baicalensis)= &3}
Aoz 5% FELEASL do] ¥ At

2.2.2. OetE ROIE 0|38 FESUS| B2 =5
22104 do]A F&8d Zo| A ethanol §HlE Lo
72 5% F&8d08 A7 30 mLE Heuh A7)

refined water 150 mLE 7}3be] wHk3E 3 ethyl acetate
Z 150 mLE 713t o] oA ethyl acetate&
Ba)5led rotary evaporator (40 CT)l A 2t w535k 5
F9 325 dof WA masiath

2.2.3. 8ol o|8% FEYe 2Y
221914 Qdojzl 2B6F e FEEAE G &7 44
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o|l@st Xt2(Lithospermum erythro-
13-butylene glycol, propylene
glycol, refined water® &3t guiz AHgse 4%
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(Lithospermum erythrorhizon)& 233 AAEY O&
refined water 7495 %, Lithospermum erythrorhizon
30.00 %, EDTA-2Na 005 %9 B]&= 25 CAlA] stirrer
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B3 ol &
h &89 433 & Ygho] RH5A

_ji refined water 30 %e 247 13- bu—
glyc 01 propylene glycol® ZtZt & diAE
—ir%b‘}o% Wekdol BE3E

2.2.8. Free Radical Scavenging Activity &3

1,1-diphenyl-2-picrylhydrayt radical (DPPH)= A}-&-3}
= de o]lgstqrh degd &A1z 02 mMe
DPPH& ! 1 mLoll 22244 o2 Terminalia chebula,
Syzygium aromaticum, Paeonia lactiflora, Morus alba,
Scutellaria baicalensis 5%E% ethanold] A2 =
2 o] Az3 T AUEIY 2l 4244 10s F
ot voltex mixerE o438t &3 5 AHE3A 10 min
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2.2.10. Superoxide Scavenging Activity &8

2279 HHoz dojzl A|FEE superoxide dismutase
2Ae Z2A3uA 0.05 M NaCOs soln (pH 10.2) 1.15
mL, 3 mM xanthine 50 mL, 3 mM EDTA 50 pL, 0.15
% BSA 50 L, 075 mM NBT 50 yLE& ¥tk 1 =
0.3 % xanthine oxidase 50 uLE& ¥ 25 Tel4] 20 min
Zol HkeAI71 3 6 mM CuCl 50 uLg ¥ UV-Visible
spectrum 560 nmollA FA3te] &ulo] WE AolE
Felstgth. Controld xanthine oxidase 50 uL HAl BA|
5 50 L YoM FAs AT

3.3y ¥ 0F

3.1. =220l 2 DPPH radical 2724

Barstel ey g5 ade e A3 free radical
scavenging activity test SolA 1,1-diphenyl-2-picryl-
hydrazyl (DPPH) radicalfloll €A sttt tif&e
gho)ze wkgAlo] FA )9 BAAEATE DPPH radical
& ARG free radicalEA 517 nmellH A3 & 7t
A= g BepAde] 335 oltt slx%t free radical® A&
AL ¢ JdE IFARZRH F42E8 T Wol L1-
diphenyl-picryl hydrazine (DPPHn)o] W =@M o=
w3lste 517 nmollA F2 =7}t ZAsed, o2 o &3}
o 47 FABEAE FAF = QU o|HE o FE Al
BE9 free radical 2A%HoY 4 F5HE HU}
s wow IAE 9 AFdA HA HEE F UE
AEYolty o] AFHEL HEs Lujo] mE T
apolE 2R AH4E &g E4AE ot 2
tHTable 1).
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Zo| Al8EE WHe methanold o83 FEHo|dh
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Table 1. Physical Properties of Used Cosmetic Solvent
Boilng point  Specific gravity

Name

() (20 C)
Ethanol 7840 0.79
2-(2-Ethoxyethoxy )ethanol 96.10 099
1,3-Butyleneglycol 207.05 1.01
Propylene glycol 186.80 1.04
Refined water 100.00 1.00

W sgEgoz Frtd JEE LuE AEste Ao
elgatcts AZe 4= gtk olE % R E ASHE F
ZHe AT L Y88 Sl olfste Wyelth 1
U o]83t AES JEE o) 8% FEYHE 50l &)
o we} xpojr} TAZL, ojo] YAHO R methanol FE
3} A Bo] o)z FFEIS ethanolg o] &8t
ZZale 222 W A Ao FE2ES s &
A 2R 2= L-ascorbic acidet ¥|xsiH FE3Ae &

v Terminalia chebula, Paeonia lactiflora, Scutellaria
baicalensis®] AR AEd FEAEES Fibst R
32 /AL &g FUAFHNTable 2). o] AFHE ©]
g3t 2o wts s zZfolE vy ARES F
sto} gl

>
r[]
~

o Alolg A5}
o]

3 HRE dojuiz ofF Y FHIe Wil o
o] FZ n-hexane, ethyl acetate, butanol 5= °|&3H&
g 71& dFlA HEA 725 e JEEC] 84
7 #BHo) Hojglx I3 o]F EEst=tl ethyl acetate
7} Z#Folgte A3t YA olE 2AR S8

S FEe & Sujd g &
toch 2 Aela AMgE sEE
7t o

= sl Aol 94w F4E A
AR BASE TIRT o) B FeAR st
FEE Arol 2T 202 HSI ol mad

=]
Joz bt it wlustgnh o] Adel
E

AREe Bodel AEF ¥ vlwl
He Aun gussvdd $URAY Qo FE
ARG olgae] B naFozA $uidl WE Aol

AY AxRZ= gojo] dof ethanol, 2-(2-ethoxyeth-
oxy)ethanol, propylene glycol, 1,3-butylene glycol, re-
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Table 2. Free Radical Scavenging Activity of Plants Extracts

Free radical scavenging activity

Plant name Family Used part -
Concentration’ (ug/mL) Value (%)
Terminalia chebula Combretaceae Fruit 400 87.04 £ 1.347
200 5%6.90 £ 047
100 3764 = 064
50 1600 + 035
Syzygium aromaticum Myrtaceae Bud 400 20.31. £ 062
200 7.07 £ 014
100 680 £ 011
50 663 £ 010
Paeonia lactiflora Paoniaceae Root 400 5425 * 145
200 : 29.08 £ 057
100 1631 + 041
50 1006 + 0.10
Morus alba Moraceae Stem 400 408 £ 0.14
200 419 £ 012
100 394 + 010
50 2.34 £ 008
Scutellaria baicalensis Labiatae Root 400 3337 £ 1.06
200 1642 = 0.26
100 1418 + 0.34
50 1163 £ 015
L-ascorbic acid Reference 400 9496 £ 1.32
200 7306 £ 0.96
100 4125 * 019
50 25631 £ 0.20

¥ Value represent the mean * standard deviation of three independent experiments

fined water A E 243} a7}t 7HAEE ST 5
o)

A9t =3 ethanol, 2-(2-ethoxyethoxy)ethanol
EF9E HolH, propylene glycol,
refined water & E3E HoFn
go AeolE Y45 T
sgEguo] o A

A Y+ Qe =

2.
Agsel g 4

(400 pg/mL)e F&&
A &u& ethanol® *

e we

1,3-butylene glycol,
ol Eofo] wE
ARt AAZ AHEE 5719
£ vastd &7 AolF 4
229 WHO R ethanols #U2
—57-?3}04 Ao}zl Table 2914 =
A ko] Table 39 3t &l
ted dojR Hxg def &

A vlaskd UH‘F‘ FAe & & Qo ol® 4=
dAE olgehd u—qa7v13ﬂ2§.%@q o]
HE &l tﬁs}cﬁ A ARE olgste] HliLd

2o psdtin v,

3.2. 8ofofl wE UV ST X0l

UV (280 nm ~ 400 nm) HSAelA 2239 W3} 224
o el 93 Qo §AE FAY AAE oG]
golo] M2 FHE A7l Hol7t Yee wolFng
steieh. WA 2239 Bl o8 Aol AR FY

i

o
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Table 3. Free Radical Scavenging Activity of Com-
ponent which was Separated by Cosmetic Solvents

 Free Radical
Scavenging Activity (%)

Solvent 100 mg/mL
EY 8147 £ 182°
T 8141 £ 059
P 5% t174
B .87 *1
W 6536 = 043

Plant Name Family

Terminalia chebula Combretaceae

2261 * 057
2295 = 0.84
1797 £ 0
1460 = 0.
1666 = 0

Syzygium aromaticum  Myrtaceae

S w8

5528 £ 115
4579 £ 117
2258 £ 1.32
2106 £ 0

2024 £ 038

Paeonia lactiflora Paoniaceae

T w U 3"

I+

Morus alba 632 * 014
674 = 012
412 0.10
399 £ 011

152 = 0.04

Moraceae

Ew U3
+ H +

I+

31T £ 112
3751 £ 032
3019 = 074
2441 = 031
2650 = 052

Scutellaria baicalensis Labiatae

H T+

=w 3w
H

¥ Value represent the mean t standard deviation of three in-
dependent  experiments

¥ g ethanol, T: 2-(2-ethoxyethoxy)ethanol, P: propylene glycol,
B: 1,3-butylene glycol, W: refined water

T¥ refined waterg A9stne 22 JHE Ve &
a8 RAFHFigure 1).

w3 2249 Wy o) dojR g9 UV FF92
o] XY4E refined water&E A= & 2

fekebaEeta X)) A 334 A 2 &, 2007

0.140
¢ Ethanol
0.120 »  2-(2-Ethoxyethoxy)
ethanot
0.100 * Refined water
*  Propylene glycol
20,080 1,3-Butyleneglycol
X
0.060
0.040
0.020
0.000

260.00 300.00 340.00 380.00 420.00
W avelength (nm)

Morus alba (22.3) 20 mg/mL

0.450
* Ethanol
0.400 | ¢ 2-(2-Ethoxyethoxy)
0.350 | ) ethanol
+ Propylene glycol
0.300 * 1,3-Butyleneglycol
Refined water
@ 0.250
<
86.200
0.150
0.100
0.050
g.000

260.00 300.00 340.00 380.00 420,00
Wavelenght (nm}

Morus alba (2.2.4) 100 mg/mL

Figure 1. UV absorbance of made by the way 223 and
2.24.

stk 0 AAE B 223004 doi gole] 4
«439} 0|2 ethyl acetate® o|-&a|A Eed 2249 &
419 3ag v sty BY refined waterd! A& A3

e AVlE daAy 2 2YY F5uas sx
ges o % 99t o= ]%0}04 ethyl acetatell 4]
e *é—li'—"é—ol %

tH(Table 4).

kst ile] AR FFES AZ|E  ethano,
2-(2-ethoxy ethoxy)ethanol, propylene glycol, 1,3-buty-
lene glycol®] 02 HoZEr} Figure 1914 B re-
fined waterg! 2% ethyl acetate® ©]-83 g A &
a9 AZ|E vustd o &gl HEA gi F
o] &g g 4 % refined water?} th& %UHOl

HoFE &ujo] Meo] £

ol&
Hle)| A FEFEH T E1rE 3



opgalge] By o

‘Table 4. UV-Absorbance of Component which was Se-
parated by Cosmetic Solvents

UV- Absorbance
223" 2247 Rate (%)"
19921 071312 17907
18721 06499 17.35
14354 04253 14.82
11345 03800 16.75
1.9690 0.3455 877
LI700° 12695  54.25.
1.0600 11707 55.22
09056 09851 54.38,
08382 09398 52.90
09021 0.2523 1398
0.1877% 0.1768°  18&4
01351 0.1268 1877
01279 01066 1667
01207 0.1056 1750
0.1616 0.0872 10.79
01290 04170® 6465
01036 0.3512 67.79
00718 02523 70.28
0.0669 0.2468 7378
00778 00195 501
06204° 05459™  44.00
05690  0.4801 42.19
03560 0.3485 4894
03514  0.3065 4361
12421 0.2700 10.87

¥ If its absorbance value was bigger than 1200, diluted its
concentration the written concentration @ al: 10 mg/ml, a2 20
mg/mL, a3 10 mg/mL, ad: 20 mg/mL, a5 20 mg/mL, a6: 100
mg/mL, a7: 20 mg/mL, a8 100 mg/mL, a9: 10 mg/mL, al0: 20
mg/mL

» The value represent the mean of three independent experiments

© E: ethanol, T: 2-(2-ethoxy ethoxy)ethanol, P: propylene glycol,
B: 1,3-butylene glycol, W: refined water

9 Ahsorbance of material made by the way 2.2.3

@ Absorbance of material made by the way 2.24

" The absorbance rate (%) = Value of e)/Value of d)*100 (same
concentration)

Plant name Solvent”

Terminalia chebula

Syzygium aromaticum

Paeonia lactiflora

Morus alba

Scutellaria baicalensis

S v- B "I B = o s G RIS B <o = T o~ I B > B R o~ R - B I o -~ v~ B - e B oo

of F83 8AE FHE] HA
Aste] absorbance rate (%) =4
ratet refined waterg o}-£3 &3
1794 *+ 105 % (Paeonia lactiflora), 69.13 £

ERre AE =
5+t Absorbance
%2 Atz 4zt
398 %

Zg4vlo] g &% AT 133

(Morus alba), 5419 = 096 % (Syzygium aromat icum),
16770 + 134 % (Terminalia chebula), 4469 = 295 %
(Scutellaria baicalensis)& BAFAth o] ZHAZH re-

fmed water2 AYtn FEAES TE 471 EvE
3 & o]Z ethyl acetated} 22 F7180W= HEE
o FARS B]&R2 27t g HE 4%n A
2 g wety AgddX FEEe ALY &

Ree T wHe Fsle AT E
T v B4 metx BEn dae ddsiA
veld 4= itk £ ﬁ:r“c 3“@}9} X}ﬂ"* 334\—%

2

r_EL

3.3. &% =2aojjo) W2 Superoxide Scavenging Ac-
tivity2| Xo|

1,3-butyleneglycol, propylene glycolZ refined water
Ao FZEo) AMEE o Suje Meo] Fa3h 2919
& o 4 9Tt Lithospermum erythrorhizond $93
Z A gojrkg WA superoxide scavenging ac-
tivityS % 247 g aERE 102 % ~ 129 %
9 Eﬁr—% Ao Bol Fth A AgET g8 £
Jo guje] RS gAEAh oy dlA g £l
o] A WY FFAAL Aol7} LAFA FAA
A A2 superoxide scavenging activity 2921 5
AEE aFadd JTFE Frhe AKES gt
T gAEl dE AgY Fofl SR 319 4tel A
AzZste] AAE Az g5 ol 4= IS

09,1 1

ot O r2 o

F28 o HHFH wet EoEJ%«] 2}
o7} ke A2 31301] F%O] 01‘?51017*b— Tt ofmj
BEAE AAZ A 2
HOdE 1o /S‘:S‘ P Fodol wek okAle] A8H
AE A Az} ’\}%5}%1‘4 ol sAFE LlE <]&3t
= e Aeste] Ainsliaea acerifolia, Aster scaber,
Astilbe koreana, Cassia tora 59 4&AEEE A3}
o] FZ3tqch 2L 2269 WS o]&stgon
B 48 £ul2 ethanol, 2-(2-ethoxyethoxy)eth-
anolg o] &3t A% A AR XEF-o ug
A ghatal g4 gl Aozt AsE ¥ F AT
(Table 5). °ld wetr Fg4ES F
g A7 8753 & F Aok

FAl0 23900

GgAES FEoto] FEA S8 W nHF &
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2

Table 5. Free Radical Scavenging Activity of Used Plant’s Part

€

2

Plant name Family name Used part® Solvent” Free radical scavenging activity (96)°
Ainsliaea acerifolia Compositae G E 1213 = 081
T 1222 £ 0.8
8] E 1820 = 1.07
T 1753 £ 0.17
Aster scaber Compositae G E 627 = 0.30
T 567 = 057
U E 1973 £ 055
T 1941 * 117
Astilbe koreana Saxifragaceae G E 3628 £ 183
T 3283 + 223
U E 5351 + 259
T 5045 + 223
Cassia tora Leguminosae G E 2412 £ 036
T 2090 £ 043
U E 5271 = 2.10
T 5086 £ 113
® G: ground part (include aerial part), U: under ground part
Y . ethanol, T: 2-(2-ethoxyethoxy)ethanol
9 Value represent the mean * standard deviation of three independent experiments
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