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ABSTRACT : This study was to investigate the improvement of immune activities of the extracts from Codonopsis lan-
ceolata by stepwise steaming process and high pressure process. The phenol contents was 8.742 pg/mg which was higher than
that from conventional extraction using 70% ethyl alcohol at 80°C for 24 hours. All of extracts at a concentration of 1.0 mg/mé
showed relatively low cytotoxicity on human normal kidney cell (HEK293) in range of 16 19%. The immune B and T cell
growth was improved by extracts using the steamed and high pressure precess of C. lanceolata up to 180 x 10* cells/né and
96 x 10* cells/mé, respectively. The extract prepared also greatly increased the secretion of both IL-6 and TNF-o. from the
stepwise steamed and high pressure process. This results can conclude that stepwise steamed and high pressure process
effectively released active biomaterials which could important role in enhancing immune activity in the body.
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Parent et al.,, 1978).

AAE FAM=E d5, ©HY
(Codonopsis lanceolata)S AV,
g9, 555 I ge Ad =27
thdxolth. 2 &, 7kl FelE AF st ARG HE
oot X= A, B, A, HAY, sl=E, IAFH, F71 T
9] xgof AMgEolx Yt} (Hong et al., 2006; Lim et al,
2007). olEgt gy = iks}, g, AYE 37 59
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HY (Codonopsis lanceolata)2 20129 €0l 7H¥= 3
oAl AHAT RS ARSSIATE AHT AYS 7Rl A
% nlsl2~E7] (Daechang stainless, Korea)S AMEslY] S5
712 sI9eH, 50, 60, 0CE 2417 @AIH oz xS
S7MA 7HEEAAL, F7E2 100TAA 3A7F F4 718t
Atk AR F= 7S AR Y OA 12407 24
AL 5 flok 22 = 7 3RS 5 wks AAEITh
4 7h g9 a7z 2 ARTFs 71k 587] S8
20~30CE zdate] 2713 7 AEZE ARSIt 2at
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— —TI=E2EO0 Ol—
Z7A] (lishin Autoclave, Korea)s ©]-8-3l> 3,000 bar %=
o2 25CelA] 3087 239t 52 At
2. FE=E NX

A W9 o= 2d AUt FERE d4FE7)
(TL200-6Point(K), Misung Scientific Co., Korea)l] ¥+ AJ

HY (FC; Fresh C. lanceolata extract)?} 231t 54 #E
B8 (HC; High preesure processed C. lanceolata extract),
=% WY (SC; Steamed C. lanceolata extract), 31} *|2]
%% YWY (SHC; Steamed and High Pressure Process C.
lanceolata extract)yS 22} 100g 4 10805 70% olehe &
& ARE-Ete] 80ToIA 24417 FE3HH o™, 7AQted gz
(KNF  Laboport Pressure Pump, Cole-Parmer, USA)<}
Whatman AFe] 20 ~25m SRS o] &3l o3}t
o]l AA" AR A93AES7] (Rotary Vacuum
Evaporator N-N series, Eyela, Germany)S ©]-83l F=3t
% F$47%7] (PVTFA 10AT, Ilsin, Korea)Z AM&3lo] 39
7F FAAE AR B JEHIE FHlete] Adol ARSI
t} (Kim et al., 2008).
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WZ [ mbel] Folin-

KN
=

7]
% =
35 98l caffeic acidE 0100 pug/ml o] FE=Z A 23 H
oA A7 B BAHAYE 7 AEES UV-vis

Ha2 2 2
spectrophotometer (852A Diode Array Spectrophotometer,

Hewlett Packard, USA)E ©]-&3td 700 nm oA S-355 =
Al 24E BF Ko zRy A FEE £
= =S =451t} (Singleton and Rossi, 1966).
4, HIZF L HIZ M= HiX|

HAMZ] A& T aRE HASs] sl Az |1y

A FEQA T cell (Hy, ATTC, USA)Z B cell (Raji, ATTC,
USA)E RPMI 1640 HlAe] 10%<] FBS (Heating-
Inactivated)S F7Fsto] viYAIA ARSI CH, NO BT =
AL 93 vk$-2 J774.1 macrophage (ATTC, USA)= 7H&-
W o g wjegste] gt

Aokl Pad wjA = RPMI 1640 (31800022, Gibco,
USA) a-MEM (12000-022, Gibco, USAYS AR},
712 Z a3k HEPES buffer (90909C, Sigma, USA), Fetal
Bovine Serum (10437028, Gibco, USA), Gentamycin
(G1914, Sigma, USA), Trypsin-EDTA (T6689,
Sigma, USA)E T3te] ARESIITE HE3 cytokine 5785
$8 IL-69} TNF-a Kiti= Chemicon (USAAFe] AL 7

sulfate
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5. MOl st MZ=sd 53

17k AAF A1 Ml HEK293S o]&-3te] AlZEAS
et A & HEK293 M¥EL] 555 4.0 x 10* cells/mé
2 5% F 96 well plate®] 7t wellell 100 % 7Feted
24A)17F &<t CO, incubator (CB150, Binder, Germany) Hi%
(37C, 5% COysISit ol¢ ZH2t A AEE F% 02,
04, 0.6, 0.8 223 1.0 mgml= ZA3le] 100 A A7}814
32, 48717F Bk wiek (37C, 5% CO,)3ISith. ko] S5 ¥
ol Fede AASIE A HAIAE 10% (w/v)
TCA (Trichloroacetic Acid) 100 14 S 7}ale] 4Tl 14)7F
B HAS & SHFZ 53] MFsId TCAE AASIAL 4
2904 plateE AZS F 7 welldl 1% (v/v) acetic acid®l]
=591 0.4% (w/v) SRBEAS 100 0¥ FH71sle] Aol 30
5 FANHY AFEA 22 SRB 9N 1% &
=2 ZA3 acetic acid® 4~53] A= AlZ], Ax A7 &
o] 10mM Tris buffer 100 /4 S F7}sle] GAAS ol
< microplate reader (Molecular Devices, Thermo max,
USAYZ o]&3le] 540 nm 3ol 352 2431890 (Kim
et al., 2007).
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wHoly|se] =7} e B AEA T cell
(Hy, ATTC, USA)Z B cell (Raji, ATTC, USA)S o]&3}o]
At AEY] S-S 10%S] FBSE $Hral= RPMI
1640 iR A] 5% CO,, 37CollA vl om, MTT assay

= = S8t A% S &

o

£ o] &3t WM FAES

I AL 6-well platedl] MEES 1.0 x 10*cells/ml 2] FEZ
A3 T 7} 8 AIEE FTYst] 7Y St viFstaA
7} well?] cell> Hematocytometer2 A|X 5 435l Al
SEE A= WES AMESIIT (Park e al, 2004).

7. Cytokine 2H|ZF =X

Cytokine> IL-6%} TNF-a®] %2 Chemicon (USAXF]
IL-6%} TNF-o A% kits A&t AT A|20] &
Z 1.0x10%cellyml o] F=Z ZH3 5 24-well platel
900 /4] H7Fste] 24x7F B vl (37T, 5% CO,) A1
T 7 ¥ A8 HFFEEE 0.5mgml 2 100 L% F7t
slo] oA 59 Fek Wi 37T, 5% CO,) Stk YAlEe
7](Combi-514R, Hanil, Korea)S ©]-&-3}o] njdal#]2] =
S F3g th& 450mm oA microplate reader (Molecular
Devices, Thermo max, USAYS ©|&3le] S35 =7435}o]
dojd O.D. S A A3 vlasle] cytokine?] ¥
o 24819t} (Cho ef al., 1998).
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8. LHAMIZOIM2] Nitric Oxide (NO) MMs =H

7k 3 AlFol| thAAIE] €8k Nitric Oxide (NO) 48
es ERlIsk] 98l AMEE AES== J774.1 macrophage
(ATTC, USA)°|H, M*EE 10% heat-inactivated bovin
serum@} RPMI 1640 mediumE ©]&3}%] 24-well plate
o 4.0x10%cell/ml & T2 ¥ o AEE H7siAY
A7FHA] a1 48A17F 53t vk (37C 5% CO,)3ted Aol
ARSI WA 7 PR A MES AEskaL 48A1%F
L AMEE w7 A 50 4 E FHste] TY F9
Griess* ¥ (1% sulfanilamide, 0.1% naphthylethlenediamine
dihydrochloride, 2.5% H;PO,) 50 (A4S 7Fsle] A4 10
7 9]FAIZ] F ELISA reader (Molecular Devices, USA)

£ o]&ste] 540 mme] FBFEE SASIUTE Nitrite®] 5=
AZ= sodium nitrites AFSSFR O™ FEE 32 pMoll A FEH

0.25 uM7EA] RPMI 1640 medium®2 204 slAlsle] A=
F47 vlaste] ARt NO 8459 8 izt
EZ=2= E coli §¥ lipopolysaccharide (LPS, Sigma,
USA)S 283139tk macrophagedl|A] P == nitric oxide®
G 2AstE WAME wiFdel FH =0 = nitric®] ¥
< microplate assays ©|&3st] HHFFOZA ZH53
(Choi et al., 2013).
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RBE ol SAXE= 33] vHE AR o]FojFe
o, A¥gke] SAl= SAS (Statistical Analysis System) ZZ
79 student rtests Il Wt S 7 F, AL
HAaRO)FEY] A (p<0.05)F SAHE BT
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Table 1. Total polyphenol contents of extracts of Codonopsis
laceoloata according to different extraction processes.

Extraction Total polyphenol
condition contents' (1g/mg)

FC 3.121 +£0.327*
HC 3.169 £ 0.29*
SC 8.736 £0.49°
SHC 8.597 £ 0.27 8

"Mean values + SD from triplicate separated experiments are shown.
*Mean with difference letter (A-B) within colunm is significantly
different at p < 0.05. FC; Fresh C. lanceolata extract, HC; High
preesure processed C. lanceolata extract, SC; Steamed C. lanceolata
extract, SHC; Steamed and high pressure process C. lanceolata extract.
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Fig. 1. Cytotoxicity of Codonopsis lanceolata extracts according
to different extraction processes. Mean values = SD
from triplicate separated experiments are shown.
Mean with difference letter (A-D) within same sample
are significantly different at p <0.05 and mean with
difference letter (a-c) within same concentration are
significantly different at p < 0.05. FC; Fresh C. lanceolata
extract, HC; High preesure processed C. lanceolata
extract, SC; Steamed C. lanceolata extract, SHC; Steamed
and high pressure process C. lanceolata extract.
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Fig. 2. Growth of human immune T cell (A) and B cell (B) in
addin% the extracts of Codonopsis lanceolata from
several processes for 7 days. Mean values + SD from

triplicate separated experiments are shown. Mean
with difference letter (A-D) within same sample are
significantly different at p <0.05 and mean with
difference letter (a-c) within same concentration are
significantly different at p < 0.05. FC; Fresh C. lanceolata
extract, HC; High preesure processed C. lanceolata
extract, SC; Steamed C. lanceolata extract, SHC;
Steamed and high pressure process C. lanceolata extract.
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Fig. 3. Comparison of 1L.-6, TNF-a secretion on T cell growth in adding the extracts of
Codonopsis lanceolata from several processes. Mean values + SD from triplicate
separated experiments are shown. Mean with difference letter (A-D) within same
sample are significantly different at p < 0.05 and mean with difference letter (a-d)
within same concentration are significantly different at p <0.05. FC; Fresh C.
lanceolata extract, HC; High preesure processed C. lanceolata extract, SC; Steamed
C. lanceolata extract, SHC; Steamed and high pressure process C. lanceolata extract.

Fig 3& 9191 5= AR A7l o3 HIAz 4% 2
Aol RIS Aeste] 0. mgmt o) Fwe] NRE A7t F

T cells} B celle] S-S 72 B¢t vy 2=z =43 2
Folt}, A7 WE T celldt B celle] AST4AS 2H

AEA7E AES 715o 2 59 UlA] 694 FHiL ASEE
Sl S5 7H FEE2 3 ASEE e 6dA el
180 x 10 cells/mb, AR LY FE& Al F=

S wl ZHzh 1.890, 121919 AEZ71E Bl
Atk o= HIFAITel] 2 TH|AEZS] cytokine (IL-6, TNF-a)
1] A fARE A2 S 3HS 58

A7FE B3l QAZF WA x| AGo] FTHEIL o]
A EZ2HE EH]EE cytokine?] EH|HE S7Hd Ao
A=

£ 53l

4. Cytokine 2H|Z 54

Fig. 35 A7FHY M|xe] AL SH=E Sk
AT 2A WY AEEo] #H]8k= cytokine (IL-69F TNF-a)9]
WHIFE T cellelld] S4% 445 ekl Aotk 7+ A8
A7t WE cytokine HH| S HAN T AHSE9} folZ ¢l
b UeRfATE 7 AlEel tigh T cellollA] IL-69} TNF-o

=

gF 2= 9]

o
o) Z7e 2 gukxEl 5= gl

== ==

THES ATEE, dnt Uy FEE 2y Uy F&
o] 5UA Z+z} 6.3 x 10 pg/eells} 6.8 x 107 pg/eellS LJE}
AL, T4 HYF 238 T4 UYL 59 32 644 7
8.6 x 10 pg/eellzt 8.9 x 10 pg/cellS LVFERH 2wt
2 cytokine FH S YERNSITE A
=4S B3 UFEY 2dA S5
Heilen, 55 ¥

TF AU 0B

=

FEEF} U3

47N 2 g oo

foig
=

FEAE isol

138

16 r

"FC =SC =HC ESHC b
14t Db
-~ 12
z 12 cb -
=z 10
E , 2
o
= Da Fa
2o
4
A Ca Ea
control LPS Sample Sample = LPS

Fig. 4. Stimulation of nitric oxide production in adding
Codonopsis lanceolata extracts (1 mg/mé) according
to different extraction processes (LPS; Lipopoly-
saccharide). Mean values + SD from triplicate separated
experiments are shown. Mean with difference letter (A-F)
within same sample are significantly different at p < 0.05
and mean with difference letter (a-b) within sample
(sample + LPS) are significantly different at p < 0.05. FC;
Fresh C. lanceolata extract, HC; High preesure processed
C. lanceolata extract, SC; Steamed C. lanceolata extract,
SHC; Steamed and high pressure process C. lanceolata
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