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ABSTRACT : In general, stepwise hot steaming process is known to be effective in improving its biological activities; how-
ever, not much employed in processing Codonopsis lanceolata due to its hardness. The complex processed C. lanceolata
showed highest free radical scavenging acitivity as 45.21%. Total phenol and flavonoid content were of complex processed C.
lanceolata higher than conventional extract and alone steaming process. It was showed the lower melanogenesis rate on mel-
anin production test by B16F10 cells as 27.46%. High inhibitory of tyrosinase was also measured as 28.61% by adding
steamed Codonopsis lanceolata extracts by high pressure extraction of 1.0 mg/ml. And anti-wrinkle activity were 39.08%. In
comparing phenolic acids profiles in the extract, in general higher amounts of polyphenol were obtained possibly by easy
release of active components during thermal processing, which results in better antioxidant activities than that of general
extract. This findings can also be supported by result that the extract by steaming process showed better activities than the

general extraction extract.

Key Words : Cosmeceutical Activity, Stepwise Hot Steaming Process, Codonopsis lanceolata

M A

ARl os]ee] weEE Harrgol Skl gt
ARBlell HolSaL Siek. sHAE, @A A HFE Hsht <
ZeRE A Hele AWEI ERle Mg ALt
A El
om dxy GHdolel td EFs Edera Ay
}

ol

-

o ot

Corresponding author: (Phone) +82-43-299-8471

Y2 b=, T, 9o AR de] ofske thd
ZHEOT iy ofg 4 Agog FHo] ko]
PEE] dom, Aktolgt st 1ol Wa7ke &5l
Aoz BIEYTt (Kim ef al, 2010). &), Ag 5
TEo] Ao dEA om, HAAe] A (Han e
al, 1998), Wg Z7} (Ryu, 2008), &%t (Cho et dl.,
2011) 59 S5E°] RI=Ach

AA YellM= EFuirte} U] kS 98 Eexo=

gl
w1l
=

o

L
.

N2 ol g, o)F AR At B ANE F
ato] BTl FEEM, 39 AUE BY AeFL A

Aol E4PS e REHAE FIAIT AFsh AEY)
2=of| 9oj3]] AlA| WA= free radicalo] Y=o MES} =

(E-mail) hyeonl@seowon.ac.kr

Received 2013 Maech 27 / 1st Revised 2013 April 5/ 2nd Revised 2013 April 19/ 3rd Revised 2013 May 1/ Accepted 2013 Revised June 3
This is an open access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecom-
mons.org/licenses/by-nc/3.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original

work is properly cited.

204



- Mgt
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Human fibroblasts CCD-986sk, melanocyte Clone-M3 +
S EFIPoRTE FANEFE FYAUTE U
CCD-986ske}t Clone-M3E ZH2t DMEM3} RPMI1640 Hl=]¢]|
fetal bovine serum (FBS, Hyclone) 10%%} 1%<] penicillin-
streptomycins 713t CO , 5%, 37C2] ZA3JIA ikt
T ARgsidAth 2 9] AFel AREEE BE AloFE2 Sigmart
oA skl

4. MZ 54 =4

3-(4,5-dimethythiazo-2-yl)-2,5-dipheny-tetrazoliumbromide
MTT)E AH&-ste] Mosmann' & HIAA ME AEES
243} th (Mosmann, 1983). CCD-986sk Al EZ 96 well
platecl]l 1.5x10* cells/well 32 HE F, 80% H=
HIEA oA 2 wellell 200 4% A ES 02, 04, 0.6, 0.8,
1.0 mg/mle] FE=2 FoJ3laL CO , incubatoroll A 24X 7F &<t
HieFEtAT). 5 pug/ml FE0] MTT €92 100 4% 7t wellol
A7Vetal 4A7F & FTAS AA v, 1049 acid-

isopropanol (0.04N HCI in isopropanol)= X 7}s F
microplate reader (Tecan, USA)Z 565 nme| 3pgoA] S35
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5. DPPH 2H&d =H

DPPH (a,a-diphenyl-Spicrylhydrazyl) radicaloll tigh 4
242 Dietz 5 (Dietz ef al., 20052 WS °oF7F W3 e}
o] A3} 96 well plateo] £1E ethanolZ 3t A| %3t
0.1 mM DPPHE< 200 (£ <} 0.2, 0.4, 0.6, 0.8, 1.0 mg/ml 2]
Tew 2 A 80 s ERete] 25Tl 20257t ¢
Aol WAE F 525m el FFE SHSIATE S8R
DPPH radical scavenging activity (%), & ZFtiZd &753
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Z d& &S Folin-DenisHoll wel FEFE 1md 9
Folin-Ciocalteau A]2F 2 10% Na,0OH; £4-& 2z} 1 ml ¥
2k 2 7Fe the A2elA IAIZE AA G & UV-vis

spectrophotometer (852A Diode Array Spectrophotometer,
Hewlett Packard)Z ©]-&3}e] 700 nmoll A SFF=S =43

t} (Swain et al, 1959). Caffeic acidE 0~ 100 wg/ml 2]
e Azalel ARe} BUT PO FAse AL E
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7. HPLC A

7z} FAE oY F2E9] gallic acide] EH3EIE dolr
7] §18td HPLCE °l&3ll 7} A8E A8kt A8E &

== 0

A& ethanolol]l = 045/m o}to g ofisie] FEES
1.0mg/ml o] F=2 ZA|3} injection volume 20 1 2 =7
&1tk HPLC 7171 Aglient 1260 seriesS ARg-a}3om,
column ZORBAX Eclipse XDB-C18 (4.6 x 250 mm, 5 zmi)
Z o]g3lr} o] F5 AR distiled water®} acetonitrileS:
9:1 (WWZE &3 g0l 0.1% formic acidE B2 o574
AS} methanol, acetonitrile, distiled waterS Z}Z} 4:4:2 (v/v)
o] Hl&E E38lal 0.1% formic acidE H7Iet o5’ BE
AREBIATE ol F e F=71E71= Table 19 WERHAT.
22 1.0 m¢/min, 280 nm 2] TP = AT}
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Dopachrome2 ©]83}4] tyrosinase &A| &= 43I
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6.8) 225 /4, ethanol €9 = 1 mgmls=2] A& 300 S
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Table 1. HPLC analysis gradient.
Time (min) A (%) B (%)
0 95 5
15 95 5
23 60 40
33 60 40
42 0 100
45 95 5
50 95 5
A; distiled water:acetonitrile (9:1(v/v)), B; methanol:acetonitile:
distiled water (4:4:2(v/v)).
EHD 3 o0 A, 15870 9 Fo) A7e) FHER
475 o) Fgel ZHach
Tyrosinase Inhibition (%)=(D-C)-(B-A)/(D-C)x 100
AS) B 7kt AR7h bR gelel Wik ) Wi o)
FBEelH, CoF DE 27 AEE ¥A o2 &9 v
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9. MelanocyteES 0I&8t melanin 2Xfolle ZA

Melaning A/d3k= # 2 melanocyte?! Clone-M3E ©]
&3t melanin AN ES S8k 7 AR WEAES
274315t Clone-M3E 96welldl] E3FL 24717 Sl 3
7F 2t NEZE APk 32 Foll 2+ welle] #jA S 2713
Fol PBSZ AH3aL, 7+ well B 1ml 2] 1 N NaOHE 7}
gk T WHMAIA melanin Adwe] §EHES ST 8%
melanin®] S =4317] $5H] microplate readers ©|-&-
314 400 nmollN SH=E S793IAT) Ul ascorbic acid
E Ao FEE Y SEE Alet] SA AT
(Kim et al., 2008).
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UV A At o8 fRE=E MMP-1 233 3%
Dunsmore 5 (1998)2] ¥l oJsle] UV AE XA &
AgJste] 24A17F vt vIAIE 96 well platedl] &5
Slod 4CollA 24A)17F B9 coatinglATth. TBS (phosphate
buffered saline +0.05% Tween 20)Z 33| A& 3}al 3%
PBSE 37CelA 1417+ &<k blocking & F, 12} A
(monoclonal anti-MMP-1)Z blocking buffer2 1:3,0002%
s]Aate] AMelstal 37CoIx 9027 WHEAIZTE PBSE Al
3ot v} 23} A (alkaline phosphatase conjugated goat
anti-mouse 1gG)E blocking bufferl] 1:3,0000.2 3435}
A etar, 37CAA 907 WHAIZl & PBSZE AlA e th
alkaline phosphatase 712 -89 (1 mg/ml, p-nitrophenyl
phosphate in diethanolamine buffer)2 Z7}3Fe] 220l
3017F WFSAIZTE 3N NaOHZE WH-& ¢Hls] SR
< microplate readerS AME-3lY] 405 nmelX FHEE =
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SAS (Statistical Analysis System) ZZI S ALg-3le] H
w3 BFUAE ete] AEeinh. e 7F g4 AF Tl
ek 7} AHAI= triplicate determinationsol] 2]3F Mean +
standard deviation (SD)Z XA om, HF3ke] =fo]
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Fig. 1. Cytotoxicity of Codonopsis lanceolata from steam and
high pressure extract processes. FC; fresh Codonopsis
lanceolata extract, SC; steamed C. lanceolata extract, HC;
high Eressure processed C. lanceolata extract. SHC; steamed
and high pressure processed C. lanceolata extract. Mean
values £ SD from triplicate separated experiments are shown.
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Fig. 2. DPPH radical scavenging ability of Codonopsis lanceolata
from several processes. FC; fresh Codonopsis lanceolata
extract, SC; steamed C. lanceolata extract, HC; high
pressure processed C. lanceolata extract. SHC; steamed
and high pressure processed C. lanceolata extract. Mean
values £ SD from triplicate separated experiments are
shown. Mean with difference letter within same concen-
tration are significantly different at p < 0.05 and mean
with difference letter within same sample are significantly

different at p < 0.05.
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19.22%, 557k B9 (SC)R 50.22%, 24 2EY (HC)
L 2066%, 23 HE =47t 99 (SHO)Q AS
52.18%°] Atz 2A%S eIl gk HY ¥ S5
7+ B9 A e Uigf 30% oSl zelE B
Row, ZAgAE mEsE Y] Agolx dut viss gy
FEE vE] 10%7FE =2 5SS 1 & 5 AULh =
a3 AARe} SE57FES Al AHEg gy FEE]
52.182%°] 7F¢ =2 AfatZd AA%S BT gl v
& gy FE2E9] ARt AATE 53 (64.3%), 2k
(57.1%), A7 (48.3%) (Jung et al., 2004)HT} Te 332
el ou S57hgo 2 Qg dhtslse] 77t FElelxl
Roz RIS ol THHY o F59 FFO= A
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AES a5 Yeplled, ol59] 852 F=2 Jlsishdy
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Fig. 3. Total phenol contents of Codonopsis lanceolata from
several processes. FC; fresh Codonopsis lanceolata extract,
SC; steamed C. lanceolata extract, HC; high pressure
processed C. lanceolata extract. SHC; steamed and high
pressure processed C. lanceolata extract. Mean values +
SD from triplicate separated experiments are shown.
Mean with difference letter within same sample are
significantly different at p < 0.05.

4. HPLC =3
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7+ FAE gy FE2E U Ede s 39
HPLC 4% E3&lo] peak® LFERHSITE (Fig. 4). gl
fEo] JdE ZPHE F allic acid® EFEEE 1]
9 gy FEE9| Egus o] Hilks st
A B3 DPPH free radical 27184 Ao} vlS=alA
2 F57H B9 Gy FEE gallic acid 3]
B o2 Yepgon, it Oy FEEC| UI7K A
= 7P 2o s YR Gallic acid $HFe] =}
S5 ol wey 2 FA7F fA s 27t v
S IR T flon, oo ST AEE AXHEA
AR o]Fo)Rl tiye] A7 AEHe] &40, Y]
frEe] e FeElsEde] §20] 37K Zo=E Bl
I 3olA] dojuhs Wehd A4e] Bl 13 S 244
A7b o EA) Al ARl oZ QlEl] wAshe EAdARARe] A
ge] oitsly] flate] dojurle gt (Park, 1997). & A
71 olgjgt 7€ AFAHE Sl JisEge] Fxlo] 7
- omo] et @IS A Aol AlREY v AES
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Table 2. Comparison of phenolic acid in the extracts of Codonopsis lanceolata from HPLC analysis.

Phenolic acid content (zg/g) FC SC HC SHC
Gallic acid 101.0+10.2* 402.0+7.88 412.0+9.8° 453.0+£13.4°C"
Caffeic acid 141.0+11.14 21.0+7.48 26.0+7.18 45.0+8.5°
Vanillic acid 37.0+£10.7% 51.0+4.78 52.0+2.28 70.0 +3.9¢
trans-Ferulic acid 79.0 £5.6" 260.0 £10.28 271.0+8.98 299.0 £ 7.8

FC; fresh Codonopsis lanceolata extract, SC; steamed C. lanceolata extract, HC; high pressure processed C. lanceolata extract, SHC; steamed and
high pressure processed C. lanceolata extract. *Mean values + SD from triplicate separated experiments are shown. **Mean with difference letter

within same sample are significantly different at p < 0.05.
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Fig. 4. HPLC peaks of Codonopsis lanceolata from several processes. (A); Gallic acid, (B); fresh Codonopsis lanceolata extract, (C);
steamed C. lanceolata extract, (D); high pressure processed C. lanceolata extract, (E); steamed and high pressure processed C.

lanceolata extract.
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Fig. 5. Tyrosinase inhibitory activity of Codonopsis lanceolata from several processes. FC; fresh CodonoEsis lanceolata extract, SC;
steamed C. lanceolata extract, HC; high pressure processed C. lanceolata extract, SHC; steamed and high pressure processed C.
lanceolata extract. Mean values + SD from triplicate separated experiments are shown. Mean with difference letter 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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Fig. 6. Melanogenesis inhibitory activity of Codonopsis lanceolata from several processes. FC; fresh Codonopsis lanceolata
extract, SC; steamed C. lanceolata extract, HC; high pressure processed C. lanceolata extract, SHC; steamed and high pressure
processed C. lanceolata extract. Mean values + SD from triplicate separated experiments are shown. Mean with difference letter
within same concentration are significantly different at p < 0.05 and mean with difference letter within same sample are

significantly different at p < 0.05.
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Fig. 7. MMP-1 synthesis inhibitory activity of Codonopsis lanceolata from several
extract, SC; steamed C. lanceolata extract, HC; high pressure processed C. lanceo

’)rocesses. FC; fresh Codonopsis lanceolata
ata extract, SHC; steamed and high pressure

processed C. lanceolata extract. Mean values + SD from triplicate separated experiments are shown. Mean with difference letter
within same concentration are significantly different at p < 0.05 and mean with difference letter within same sample are

significantly different at p < 0.05.

depd ggeAle] F4 8490 tyrosinase®] Al XS
3 23 2 FHUY FEE9] ey S8 IRIE%
o, ool thgk 71 HAFS sl Hehd 4 Aa 24
B3k ma gy F7te] ths) E<ls] Hoktt.

6. MelanomaS 0|28t melanin 244 Xollg A
by FEE9 dadd §A Asles 837 S8l
melanoma cell?] B16F10S ©]83F4 Y (Fig. 6). Positive
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e vy F2E] 9 dolRux HDFsol UV AS X

AL AIEE % 7?0}04 24707F E<F m st & MMP-1
A3 &35 ELISAZ 279314 Fig. 79 YeESITH 2E A
EA X oEF R Agge] TN, HiuEs
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