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Enhancement of Immune Activity of the Extracts from
Codonopsis lanceolata by Stepwise Steaming Process and High Pressure Process
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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 yg/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/mé 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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AE FIME 9%, 99 $o Fow Le o
(Codonopsis lanceolata)e= A, Ff Akl 2 wiqtole}l &
e, S5 g 2e AU weld o) ok 924
thdxoth, F2 &, 7ol BeE AFstd AR s
ojepollxs A, s, AR, HZY, si5E, I, 71 F

o] X go] AMEEolA Yt} (Hong et al., 2006; Lim et al,
2007). olEg gy = iks}, g, AYE 3 59
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ol Harsloixr Qlite] tiAlF o= 855 k. 81K
W dee FAR o] Fold TRE 4B Hye 77 o
YR 22 PIME 3% 3 L 2% L 2
© A9 A4S JU8 & & e 2F 349 A8l
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© 2 ol o]&H3 Ut} (Kim er al, 2013).
& 38T 234 TS AR Gy A

Je Falol Qojd 9l

3L
s O

1. &=

SOY 2 0 4o Mx

HY (Codonopsis lanceolata)2 20128 €0l 7= 3
oAl AFHT RS ARESIATE AFHT AYS 7Rl AR
% nlsl2~®l7] (Daechang stainless, Korea)S ARE-3l 5
712 3o, 50, 60, 90CE 2417 TAIH o 2%
S7MA 1AL, F7EE 100ToAA 327 4 718t
Atk 1A oR F5 RS AR HYS OA 12207 24
AlZL F 99} e T 7R 3RS SH ke AAEISH
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27 (lishin Autoclave, Korea)s ©]-8-3l> 3,000 bar %=
202 25T 3087 239 F=5 APt
2. FE= N

3 W9 o= 2d AUt FERE deFE7)

(TL200-6Point(K), Misung Scientific Co., Korea)ol] ¥+ AJ
HY (FC; Fresh C. lanceolata extract)®} Z31QF 34 *Ig]
B Y (HC; High preesure processed C. lanceolata extract),
=% HY (SC; Steamed C. lanceolata extract), B
<% UY (SHC; Steamed and High Pressure Process C.
lanceolata extract)yS 2z} 100g 4 10805 70% olehe &
& ARE-Sle] 80TColA] 24A17F FE3I0m, TIQte g
(KNF  Laboport Pressure Pump, Cole-Parmer, USA)<}
Whatman AF] 20 ~25m A E o83t oJ3}a}dt).
ETE AAE ANS AU3)HdEEF7] (Rotary Vacuum
Evaporator N-N series, Eyela, Germany)S ©]-&3l =3t
% F$47%7] (PVTFA 10AT, Ilsin, Korea)= AM&3lo] 39
7F FAAE AR B JEHIE FHlete] Adol ARSI
t} (Kim et al., 2008).
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Folin-DenisH ol we} 2t 2 =25 AMZ 1 mlol] Folin-
Ciocalteau A|2F7} 10% Na,OH; S92 712} 1md 4 X}t
2 71 O AR2ellA X7 XIS o] BE A &=
J2 93] caffeic acidE 0100 ug/ml o] T== A|Z3 F
A 1A1ZE St MAEHAA 7 MEFES UV-vis

spectrophotometer (852A Diode Array Spectrophotometer,

Hewlett Packard, USA)E ©]-&3td 700 nm oA S-355 =
Al 249 BF FeKogRy A FEE £
= =2 =731t} (Singleton and Rossi, 1966).
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A ES T cell (H,, ATTC, USA)3} B cell (Raji, ATTC,
USA)E RPMI 1640 HlAo] 10%<] FBS (Heating-
Inactivated)S F7Fsto] viYAIA ARSI SR, NO BT =
S 93 vh$-2 J774.1 macrophage (ATTC, USA)= 7H&
w202 wjegste] AEsith

A EdFol] Zadk v = RPMI 1640 (31800022, Gibco,
USA)# a-MEM (12000-022, Gibco, USA)S AM&3}$,
ZF7I=2 a3t HEPES buffer (90909C, Sigma, USA), Fetal
Serum (10437028, Gibco, USA), Gentamycin
sulfate  (G1914, USA), Trypsin-EDTA  (T6689,
Sigma, USAYE FY3te] ARSSIATE HEgH cytokine FHS
$8 IL-69} TNF-o Kiti= Chemicon (USAAFe] AL T

Bovine
Sigma,
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stof Aol A3l 8. LHAMMIZOIMS] Nitric Oxide (NO) XMdds =H
7} 3 ARl tAAEe 23k Nitric Oxide (NO) A
5. ZeMI=0ll thst MESE 5 A5S ZIs] 9l AR AlES= J774.1 macrophage

A7 B A7 Al HEK293S o8-8t Alx=4s

rc=E
o=

Atk ¥ & HEK293 Alx9 4.0 x 10* cells/me
2 2 T 96 well plate2] ZF wellell 100 02 715}
24X7F 5<F CO, incubator (CB150, Binder, Germany) Hj<¥
(37C, 5% CO3l3tt. olF 7t 3781 A8E F& 0.2,
0.4, 0.6, 0.8 222 1.0 mgml= ZA3k] 100 02 A7}81S
32, 48717F Bk wijek (37C, 5% CO,)3ISith. ko] 5
ol Fede AASIZL A HAIAYE 10% (w/v)
TCA (Trichloroacetic Acid) 100 /£ & 713te] 4CollM 1A17F
B BHAg & FRTE 53] MFsle] TCAE AAsAL A
204 plateE AZS F 2 welldl 1% (v/v) acetic acid®]
=21 04% (w/v) SRBEN-S 100 2] H7lsled 24204 30

5 GAXFAY. APEA] 42 SRB FHAL 1% &
T2 ZA3 acetic acid® 4~53] Ax AlF], Ax A1

b
o] 10mM Tris buffer 100 /4 E 75k o
< microplate reader (Molecular Devices, Thermo max,
USA)E o]83l4 540 nm wPgolld F4EE S43I (Kim
et al., 2007).
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el W AES T cell
(Ho, ATTC, USA)Z B cell (Raji, ATTC, USA)S o]&3}o]
AZsIAh AlEL K-S 10%2] FBSE Hrdl= RPMI
1640 ¥iR|o|A] 5% CO,, 37CollA vl o, MTT assay
= sto] MM XS] FAES Gt S S &
6-well plated] AIEZ 1.0 x 10%cells/ml 2] FEZ
378 AEE FYste] 79 Bt vidshEA
cell2 Hematocytometer2 M| 5 435t Al
WS ARSSITE (Park ef al, 2004).
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7. Cytokine 2H|2F =

Cytokine2 IL-62} TNF-0.2] A %2 Chemicon (USA)AF]
IL-69} TNF-a A% kits AR&-ste] SGReh. Al2e] 5=
Z 1.0x10%cellsml &) F=Z ZH3I 5 24-well plate]
900 /4] H7Fste] 24xI7F B Y (37T, 5% CO,) A1
& 7 34 ARe] HEEEE 05mgml 2 100 44 7}
st oA 59 B ElY (37T, 5% CO,) STk WalEe
71(Combi-514R, Hanil, Korea)S ©]-8-3}o] nljda#]2] 5
< F3g th& 450nm oA microplate reader (Molecular
Devices, Thermo max, USA)YE ©|83ly FHEE =43}
Aozl O.D. 7S 2Ade FF=142 Blaste] cytokine®]
S =H39T} (Cho ef al, 1998).
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(ATTC, USA)°|™, M*EE= 10% heat-inactivated bovin
serumZ} RPMI 1640 mediumE ©]&3}] 24-well plate
o] 4.0 x 10°cell/ml o] FEE YL TS A 2S A7l
A7FHA] 4L 48A17F 53t vl (37C 5% CO,)3ted Aol
ARSI WA 7 PR A MES TSk 48A17F
BN AEE wiSe FH A 504 E Het] T FH]9
Griess* ¥ (1% sulfanilamide, 0.1% naphthylethlenediamine
dihydrochloride, 2.5% H3;PO,) 50 /-8 715t 22004 10
E7F A1zl & ELISA reader (Molecular Devices, USA)

£ o]&ste] 540 me]| FFEE SHUTE Nitrite®] 5=
AZ= sodium nitrites AFSSIR O FEE 32 pMoll A FE

0.25 uM7EA] RPMI 1640 medium®.2 284 3Alsle] A=
FEA7 vlaste] AkeRith NO 450 o it
EZ=2+= E coli %3 lipopolysaccharide (LPS, Sigma,
USAYE AHE-3IHTE macrophageollA] A== nitric oxide®]
G2 2t WAME wgFdel FH o] = nitric®] ¥
< microplate assayE ©|-83t] AHFFOZA A3
(Choi et al., 2013).

9. SAIXIE]
EE dHolHe] TAAEE 33 wiE Aoz oFojxle

o, A¥gte] SAl= SAS (Statistical Analysis System) ZZ
279 student rtests Il Wt S 7 F, AT
Fafrele] 2 (p<0.05)2 FAAE sk

o

f

5

of

r1001m
o

iy
OE il's

2, oo
R

[e)
=

eI, FHel
8.597 pg/mge| FS

=z~
[Shad]

e
i
o

X
oL m_l)l’

=X

T 2
Au)
=
=¥
o ¢
o,
fr
in}
i)
o
H,
i

)
ot

&,

o
¥2 off o
5 o

-
i,‘o{r r>*

o]
oo

o} ol MO g
o,

(Osawa, 1994; Ling et al, 2011). $¢] A7}
o2 e siRES el e Uy F&
3 258 /KIYa AlREH, § Yot S5 THE
A YL 22 Zuse] d92 /ReER &4
£ 93 mHga AlsE.

th
ot
to >

[e)
=

)
2



55 A 2ue &5 S8

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.

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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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.
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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
extract.
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