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ABSTRACT

This study was conducted to analyze the active ingredient and evaluate the activity
in Gangwon ginseng 6 years. Ginseng of 4 and 6 years were compared with the
non-active ingredients and the saponins. Total saponins showed no significant
differences. The content of red ginseng acidic polysaccharide (RGAP) was higher than 4
to 6 year. Arginyl- fructosyl-glucose (AFG) content was not detected in 4 year dried
ginseng, AFG content was increased as the year of the roots is increased. In order to
enhance immune activities of RGAP. Balb/c mice were feed daily for two weeks at
RGAP 4 years and 6 years. The level of IL-6 and TNF-a production was detected by
the ELISA assay when using the cytokine kit. Serum IL-6 levels of treatment 2 were
decreased compared to the treatment 1 and control group. Serum TNF-o levels of
treatment 2 were decreased compared to the treatment 1 and control group. No
significant differences of splenocytes growth and body weight growth rate. The results
of this study may suggest that RGAP 6 years 0.1% were to increases the immune
function by regulating cytokine production capacity for activated macrophages
compared to the RGAP 4 years 0.1%.
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A2 A gUidAdo= Ajul, 85 F7F +8/4+9 & g d 248 & < 3,500
o =9 AFZAIrE HaEo] Qo £Q dil=+ HEAQ 7|sd a8 29 AlZ
d2 H|EshY] msoets, EoNEdl, d7tRole, FJRAAE, ©WAY fEols, {2
o ARAE AdE S0l €A Qlon, A 50 PRY AR, FFIEY. A ctE S
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Atzd sheke Lsheict EE2AS ginsenoside
<t

Reg 0 Yo YHeAl7)
% 8= 37951 A

(N3 2) BAEIE 2A

7}, APdThIA] BeAR

A2 3gol 30 mL 22 7letT BEYZ GRS ol §stol 8OCOIA AT 25 ke &
2912 100 mLE FE3 F 4°C. 10,000 X go] A 2087 ANEG F PAL Ak,
AANE 0.45 um FREIZ of W3t ol AYTIA SHE ARE AMgstoict

= 7ok 508 3]AMshil o] 0.5 mLE Fste sodium
borate 2.5 mLE 7}5t1l vortexing St 3.0 90°Cof|A] 108 7}Esith AlRo] T == Als] o

FHIE/JEHS A|F 0.1 mLE  Jtetr 90°CollA 158 71dst  § UV/Visible



spectrophotometerS ©]83sto] 530 nm THAOA Q9] S¢S =A519TH B
D-Glucuronic acidE &542 0, 5, 10, 20, 40 ug/mL %7} &2 ZA|5H
o

2 Adsto, olF ol&sto 4 2EE9 WIHTA FFS alst

o}, APTHEA] Rl
TUAEE E(95~100°C)2 3AIRMH 43] ¥tEste R&Estal ol ghejout7| 5 0|85}
At 10KD o]4fat o]st2 Uit o] & At 10KD o]4e] @At efet=of 95%2
N2 5ulf 7tk 4°CollA 24A1%F WX|gE & FFARsHA FAMO AdUTAE tTw
sttt BalE AMOEA|S 10 mM Tris-Hel buffer(pH 8.0) 2F 70 mLoj| &35l3t & oy}
(3 pm)sto] ZHo 295ttt A2 DEAE-Sepharose CL-6B 4£A]& 50 mL &Xls5}a,
bed volume(100 mL)2] 58f¢l 500 mL2e] 10 mM Tris-Hcl buffer2 washingst & 0.5M
NaClo] efR%l &3t bufferz2 &&3st § 2~3Y & SFRFZ FASH F2 AASE &

S HEL L INE L

iy

i)

ofr

<H2ARTA ;75 B L &Y uE>

=)

293 cell, HT-29 cell, DU-145 cell2 st= A|xzx 25§02 UE Bokdlto} Hjof SHAL Al
Aol AtLsith vjd=El HZE= 96 well plateo]] 1X104 cells/mL7} E &2 100 pL& B35}
o 37°C CO2 Incubatorof|A] 48A]7t vjFstict. vfA]S A|AHZE &, serum free HA] 90 p

S Y1 7t =¥z A Al5E 10 uLA 2511, 37°C CO2 Incubatorof| Al 24A17F voF
sttt of7]of 3-(4,5-dimethylthiazol-2-yl) -2,5-diphenyltetrazoliumbromide(MTT)&< 20
pLE A7isto FLet siFEdoA 4417 59F incubationstitt. ojtf A3/dH formazanZ
S DMSO9]| =0o]A] ELISA reader® 570 nmofA] 53 =5 =Xt}
BEE(%)=(1-Al7 A9 8 =/HE27Y F8%=) X 100

R

L} Nitric oxide(NO) A= &4

Raw264.7 NIZF2EE APel= NOO| ¢ AZ vjgH Fo| EAist: nitrite =5
Griess Reagent assay(Green et al., 1982)5 o|&slo =459t Raw 264.7 ANZE=
96-well plateo]] 1x105 cell/wello] § =2 B350 37°C, 5% CO2 incubatoro|A]l 24A17F =
oF ¥ & mw A2 A|ZU|Y wello] ®2]stch A]EA2] 1A]7F & 10 pg/ml =%x0]
LPSE Az2lste] E3593Z #=AI7]aL 37°C, 5% COZ incubatoro A 24417t 59t 8IS
c}. wjF & AFSoR 100 pLofl 2-naphthylamineo] Z&=lGriess solution(Fluka Chemie AG,
Buchs, Switzerland) 100 uplLES #A7pste] AreoA  1087F ©¥RSA]71 ©hS  ELISA
reader(UVM-340, ASYS, Engendorf, Austria)& Agoto] 570 nmojA] Sd =& =XotH

Sodium nitrite®] %8 BETAL APgsto] ujg o] YA NOY H=8 El



t}. TNF-o. Immunoassy
Quantikine® mouse TNF-a systems kit(R&D system, USA)S o] &35t EAsict. Ab
| NO &2A=E] &4 Al vjgE iR+, sample?] A5 50 uLgs 96 well plateof| Zhzk

7
2235 thg kito]] x3tE mouse TNF-a conjugate 100 pLE ZA7fstal 25°C *Pioﬂ/\i 2
AlZb 50t wHbkstoh O 7+ wello]] substrate solution2 231 30%¥ %9t wHF S stop

5
ISt & 450 nm, 540 nmojA] ELISA reader(ASYS UVM-340)2 =

solution 100 pL& &7
47 EYEg ol gstol TNF-asEg E&3IchH

Zeg 540w,

2}. DPPH radical AH%

DPPH radicalo] st AA2/ -2 Bloig(1958)9] wfHof wat 438851ich Al 0.2 mlo
0.2 mM DPPH(1,1-diphenyl-2-picryl-hydrazyl)&°8 0.8 mlS #7}sto] =3rst H Arlo0]
Al 3087 ¥kEA]Z]l & ELISA reader(UVM-340, ASYS, Engendorf, Austria)E A8-5}o]
517 nmollA =5 F745I¥t. DPPH 2752 Alg &N A7i4e} FAZE AlolY &
FEAlE HEez  Uslen Fddizdo=zys FAEbAz €Al ascorbic
acid(Sigma®, St. Louis, MO, USA)S AtL3519 Y.

DPPH radical scavenging activity(%) =

0} ABTS radical A&

ABTS radicalo] ojst AAHEMEE Re et al. (1999)9] wigo| w2} 7.4 mM ABTS
(2,2-azino-bis(3-ethylbenzothiazoline-6-sulfonic acid) &%y 2.6 mM potassium
persulfateS &3slo] Al otaofA]l 15A|7F ¥FX]|5te] radicalS FAIA]Z] oF8 Al XK o)
ABTS gao] =47t 734 nmojlA] 0.70 £ 0.030] T =& oerZ& 2 A5} Alg 20 u
Lo sjA" ABTS &9 300 uLg A7istol &8st 20217F A2 H*ila tf= ELISA
reader(UVM-340, ASYS, Engendorf, Austria)S Aot 734 nmojA] SZ =S 4519
t}. ABTS radical 2752 Ala &4 g7ttt BA7HL Atole] FdTAtolE WMEg= U
Bl o AL oRE RSN R 22Xl ascorbic acid(Sigma®, St. Louis, MO,
USA)E AHESHIT

ABTS radiral scavenping activity(%) = (1— ———————— — — 1% 100

"} SOD(superoxide dismutase) -S-AFE

2¥7tol x&5F Al® 0.2 mL¥t Tris-HCl(pH 8.5) 3 mL ¥ 7.2 mM pyrogallol(Sigma)
0.2 mLE A7}sto] ALojA 108 =9 ¥F2 & 1 N HCl 1 mLE 71519 w32 AX|A]7]
11, UV/VIS spectrophotometer2 420 nmojA] S35 =ASITE. SOD SAFERAE LS A=
gono] Hrlpet ALY Alolo] EHmo] Aolg WEgE Uepjgln

=



(A1 2) 71548 274 (in vivo)

7t Ba-Ro & opeA vigwsto] UjX]e aat

NS e AF 56579 94 BALB/cE oejdlEutol o] TYstel 15Ut A

A 3 Aol AHSUC opAL AFGE0] 5-100t4 Pol L& 23£3C, &

14 Abgstdon B ARt ARG 34 FElZ SAlsHT Ade FUEEUIEY 52

deeiies]o] FAd thet AAFTh WAL mitogen 4 54 BALB/c moused]
Mastol 0] U oINS AM WPHNEES S 3, 0.2% AFLES ol§ M7

stal, RPMI 1640-FBS ujX](with 7% FBS, Gibco BRL Co., Grand Island, NY,

USA)2 2~3%] AMAlsto] N4 5X106 cell/mL7b H =S Rt ojgff doj7l Az 7

82 96 well plated]] 180 pLA ZHshal A2 A& S|AE Alg8&A 20 pLg 775t

37°C, 5% CO2 incubatord|A] 72A17F 84St &, ZF welld 20 pLe] CCK-8 kit 88 H

7tsto] 37°C, 5% COzncubatoro] A 3A]7F HHOOFEHL microplate readerS ©o]&, 450 nmojA

SY=g 545t BYL vlwcl,

L. opHlEotu]wHo] ofs Gutel FUM Aol thet Ak} 7k it

(1) dds=2 A=
2dEeS 65% Sprague-Dawleyr £71 215 (180-200g)8 2NEHO|L20H Fo

©

wol 159 Sob F2UEM #7o] ASAZ F Mol Agstul, AR FAS 2k
20-23°C, &% 60%, 12A]7F light/dark cycleg SA|st, Atgot 28+ AIS&A EFste

2 AgPe 100k 2 spgstaon], ofRa Aelg shal g e FATOR 5, B4
UEge WAL BHOE APAP (1.2g/ke, p.o)3S Folgt P2 jEFOE ot 247
o srz MAY 4, 6429 A 2522 YR BUNEY ARFIZOE Lol
SREEE

(3) Fopgatars 744}

e AHEFEO] BrRYBORE 3 mlolge MFL T 3000%g, 4ColA 10 B3t U
i .

=2
=2 "1
AEeste] dAdZ At 4% ALT, AST, LDH+= Analysis kits@t AEs@7EA7]
(BT1000, Biotechnical Instrument, Rome, Italy)S ©o]&sto] #AlstQict.

1:| oﬂ 17@}\]7] qg o]l:l}—x—]c‘)_] HO}H‘:-]]Q—E
= 2 AArsto] Hematoxylin-eosin A< Al
& wstdu]7  (Nikon, Japan) o}oﬂ/q TAGloITh, 7 ARl & wiAHojo]
(%/mm?2of hepatic parenchyma) 2 WA 7FMq|Zo] 2 (N/1000 hepatocytes)S A=At
=A% A] (DMI-300 Image Processing; DMI, Korea)g ©]-&sto] 2tz 7}olict.

Mo > ull



K] = relg=3=

A 9] MDA ot 57
0.5 go 4.5 ml9] 1.15% KCl&
phosphoric acid 3 ml¥t 0.6% thiobarbituric acid 1 mlg& 2& 95°Co|A] 4587t &
A A3 £ 4 ml9 n-butanolS ¥ 3000xgoll Al 2097t YAlEalsigict. YAlRea]
(=) =]5te] 535 nmo|A] &Y =S =459t MDA Standard curve: 1,1,3,3-
tetraethoxypropane (malondialdehyde, MDA)& AF&-5to] 535nm 4 =S5 7513 T

7

(5)

e

_||>4'

2a Fstetol

o

&gl 500 ulo]l 1%

= S
s -
o =] o)
“ e _E]_

(—)
-+
=X
=

S AF=OHS
- 0o =

=]

(6) GSH &% &7
AEer 1F 24 0.1 g& 0.9% NaClo AAsto] F =A19] 27|17t =% stal, 1 ml
5% MPA bufferS ‘21l glass homogenizer2 UORstd H#ASHT S 15000Xgof|A] 2027t
FARes. dalwe]sto] U2 A5HE 10000xgollA 1023 gty o dAe]ste] s
oS Fsti, AFS M 300ulet GSH determination kito] Q1= A]2FQl solution R3 600ul

_T'_.

solution R1 50ul, solution R2 50plS A2 =3otH vortexES st & 25°Co] o] &=
oA 108 F0F ¥r3-& Al7l & 405nm 54 =S F74s5tct

7) 2y AR AW wHketE A 57
g 22 Y A ZapiehEo] obeF2 Uchiyama®b Miharal31] g0 o2t 79ttt Fx
Al 1 gof 1.5% KClI &ML 715t tissue grinderz UOFAfsto] 10% #ARS ST} O]
= 0.5 ml st 1% phosphoric acid 3 mlet 0.6% TBA 1 ml&S ‘-401 A s3ststa 9
5C gesmold 4583 Jlgstant. 7t 54 W4 FolA WX $ 4 ml] butanolg
7tsto] HAEEE &9 tF 3,000 rpmoflA 10:27F A4Z2]stal butanol 59 58 %
(OD532)5 &AMt M 59 A diitets o2 TEPE B#&Eg&dos ARRSH BE Y
Moz e Azstct

(8) g £ Fo 2 ¥ 57

&AL 0.2 g= ol 30% KOH 1 mlE A7kt & 100°Ce] 4\—5—1.%}01]’\1 20—5-—71_} 7tgst o
2 Wa oA WA oslol 95% ethanol 125 miE E&ee] 100C 840 58
7 MEE B W4 FolN @R chg AAlRelste] AE %xwwwq- CIEL P
2 71l AR 2olE 10 ml2 e o2 o] & 1 mlE gtk of7]o] 0.2% anthrone &4
2 2 ml A7kskn 100°Ce] 241004 1087 7hst che W7kl 620 nmolq F2E S
279510} ArasIc

3. Am g A

ANYIH 95 HE BA U gals

7} AbEdE 24

ZUE 442, 6T 7 1257104 AlRS A%sln, S4E FASIeIC
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29 4, 62 Ao mAtmdyt Atz g BA
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- 692 A4 1 (492 ti¥]) Rgl. Re, Rf, Rb11
- 6d2 B4 : (49 div]) Rgl, Rf, Rhil, Rbl, Rg3s?

B 1. QA2 ginsenoside $teF 24

7}% 34 mg/g

g Rgl Re Rf  Rhl Rg2s Rbl Rc Rb2 Rd Rg3s Rgdr

_ 4 271 454 081 000 039 506 277 18 055 000 0.00
6 326 468 1.03 000 034 594 247 170 032 0.00 0.00

. 4 264 313 075 020 047 609 250 209 083 017 011

°F 6 299 238 078 022 037 69 243 19 050 020 011
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A3 6@ AN ZAF Bubo] Arginyl-fructosyl-glucose(AFG) gHF BAst Ax}, 4

T - O

o YoM = dEEHA dden, 69ZoAEs 4.19 mg/L, B4 492 17.72, 68

27.62 mg/mlz Aol =245 Aol A4 FEHAH
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<H2ARIA : 7154 G D &Y 6>

7t 2 gae) geban

e 482, 69T FE22 0.1 mg/mle] oA AzAEE0 T2 UAIA d= A
oz et en NO Ad Aslie2 0.1 mg/ml #&olA &4 48 F3=0] 6dTET &
WWh =2 oz UERHT A e gAMLl it FdEd A 2 A RdAlx
FoME ddE /g9 Aot glloy, tigdAlEst APAddMEFoME 69 &4
FEE0A 424 14% 270l w2 A Ay 84 TS 752 YA 482
of 6 F2Y] digdat AP Azl dish &/do] S7tshh

Cell cytotoxicity(%)

7he e Et Fagu HL3T1? HT-29 DU-145
. 4 oJete Img/ml 17.8+7.5 23.2+4.3 13.6+1.5
e 6 o[£ Img/ml 30.0+1.8 36.3+5.2 20.7+4.2
. 4 ofEF2 1mg/ml 25.4+3.3 23.0+5.4 16.1+2.4
° 6 oJete Img/ml 27.4+3.9 37.545.7 30.1+7.3
SAF AL 4 1mg/ml 36.9+3.6 37.0+5.3 43.7+5.3
CHA]| 6 1mg/ml 31.2+3.4 36.5+2.1 45.2+4.8

1) 25%=% : 10mg/ml
2) HL3T1(RF273 %), HT-29(TArY), DU-145(F A eh)

. 3ate) crgAle] e B d)
AP EA Aup, ASTO| hFe tfx o] 339.1U/L, 4921t 6d2 SATEA 0.1%, 0.5%

= [e)
L 91.4U/1~237.8U/L°] ¥iolg EAE|ojon], thx o vls] 2= A3 Zo|A ASTO] stk
of Zt2d9d& & 4 AUt ALTY T tjx+o] 75.0U/L, 4%—34 6L SATHIA]
0.1%, 0.5%%= 63.0U/L~42.2U/L9] ¥Helz tjxo] v|s] BE Alalglo]|A] ALTO] dtako] 7+
A=ES o £ QI

AST

migidl
ed

7Yz QEZ 482 Y B2 7Y a2 ¥ a2 7Y
MACER 0.1%  NPOFEY 05%  MUDEM 0% N¥T99 0.5%

J% 8. 552 Aold WU AST ¥ wal



ALT

be

&l
0
a0

G2 #Y
AT 0.5%

G
2¥O39 0.1%

g B
LYY 0.5%

a2 B
HEOEN 0.1%

47}

ez

6ol 0.1%,

SHZA 4dEy

<]

Balb/c UOF%

g ol A

b

)

__O_.:

AR st

=

ny
104
Klo

el

vA
o
B

B
__O_l

o

o}

BX

oju

o
jan]
s
ol

i

]

o »

| st} - m

T |IRGAP§ yeaey|

B 8 §

[RCTH T T

g

T1{RGAF d paars)

=

Corwl

],
a

4. X Q

SILEE

7h 4ddat 6

ALol7} Lhetidet.

o



7},

() a
- O

4AT0 692 Qarel P FABHL JUIA AWE ZAuk NO Y AshsS 0.1
mg/ml BEOA B4 492 x2E80] 6ADEL FIP} e oz uepich ¥
: Cod2w =4 Aolrt giglon, gL

AE20IM 217 14% Bl £92 Aoty
_‘I

L o
222 AP 44280 6929 hAAT HPM A ZZo|

T
1%
&
X,
i)
a
(@p]
10
o
ol
rlo
NN
r
ry

=
(@p]
r
ry
1

(_)'[L
ot
9
ms
rlo
4>

ol r‘l)i
()
i)
lo
i

Blois, M. S. 1958. Antioxidant determination by the use of a stable free radical.

Nature. 181:1198-1201.

Cho, M. H., Lee, D. ]J., You, S. G. 2012. Radical scavenging activity of ethanol

extracts and solvent partitioned fractions from various red seaweeds. Ocean
and Polar Research. 34:445-451.

Coniff, R., Krol, A. 1997. Acarbose : a review of US clinical experience. Clin Ther

19:16-26.

Green, L. C., Wagner, D. A., Glogowski, J., Skipper, P. L., Wishnok, J. S,

Tannenbaum, S. R. 1982. Analysis of nitrate, nitrite and [“Nlnitrate in
biological fluids. Anal Biochem. 126:131-138.

Jang, K. H., Park, H. W., Lee, D. J. 2011. Evaluation of antioxidant, anticancer and

tyrosinase inhibition activities in Labiatae herb plants. Korean ] Intl Agri.
23:81-88.

Kim, H. H., Kwon, J. H., Park, K. H., Kim, M. H., Oh, M. H., Choi, K. ., Park, S, H.,

Jin, H. Y., Kim, S. S., Lee, M. W. 2012. Screening of antioxidative activities
and antiinflammatory activities in local native plants. Kor ] Pharmacogn.
43:85-93.

Kim, Y. J., Kim, B. H, Lee, S. Y., Kim, M. S., Park, C. S., Rhee, M. S., Lee, K. H.,,

Kim, D. S. 2006. Screening of medicinal plants for development of functional
food ingredients with anti-obesity. ] Korean Soc Appl Biol Chem. 49:221-226.



Lee, B. H., Baik, D. S., Yun, S. U., Shin, J. M., Kim, J. H., Yun, S. Y., Kim, B. H,,
Kim, S. B., Shin, J. E., Song, I. H. 2007. Peripheral nitric oxide activity in
patients with Liver cirrhosis. Korean ] Med. 73:251-257.

Lee, S. H., Suh, S. J., Lee, K. H., Yang, J. B., Choi, S. U., Park, S. S. 2013.
Anti-inflammatory effect of peel extracts from citrus fruits. ] Fd Hyg Safety.
28:342-348.

Lee, S. J., Shin, J. H., Lee, H. J., Tak, H. M., Kang, M. ]., Sung, N. ]. 2013a.
Antioxidant and anti-inflammatory activities if functional plant materials. ]
Life Sci. 23:859-878.

Masferrer, J. L., Zweifel, B. S., Manning, P. T., Hauser, S. D., Leahy, K. M., Smith, W.
G., Lsakson, P. C., Seibert, K. 1994. Selective inhibition of inducible
cyclooxygenase 2 in vivo is antiflammatory and nonulcerogenic. Proc Natl
Acad Sci. 99:3228-3232.

Ohshiro, T., Namatame, 1., Lee, E. W., Kawagishi, H., Tomoda, H. 2006. Molecular
target of decursins in the inhibition of lipid droplet accumulation in
macro-pharges. Biol Pharm Bull. 29:981-984.

Park, H. W., Jang, K. H., Hussain, M., Lee, D. ]J. 2012. Evaluation of
1,1-Diphenyl-2-Picrylhydrazyl radical scavenging effect, cytotoxicity and
tyrosinase inhibition activities in 4 species of herb plants. ] Appl Biol Chem.
54:201-205.

Re, R., Pelligrini, N., Proteggente, A., Pannala, A., Yang, M., Rice-Evans, C. (1999)
Antioxidant activity applying an improved ABTS radical cation decolorization
assay. Free Radical Bio Med 26:1231-1237.

Ryu, J. H., Ahn, H., Kim, J. Y., Kim, Y. K. (2003) Inhibitory activity of plant extracts
on nitric oxide synthesis in LPS-activated macrophages. Phytother Res
17:485-489.



6. A2 &
A=(AX LT A =
2014(2°3) skatltn | 4d 69 34 RE = 99 H YR vl
= i ChA| 2520 7R o a}
= — Immuno-stimulating Activities of 4 years and 6 years Red
E| shkaut
2014(2) Tes ginseng Acidic Polysaccharide
201424) | BTG | 4477 6320 42 L Y vla
2014(2\9) =ARN | 4da) 6 i3] SAMPITEAS] ofsketAl S/du]
O Eot|:eilof] R JThe/d RHofxe] 49y} 6 4t
5! =2AK R .
U T == oy 2580 s e
7. A+49 B
Atojde
74 a4 Ag cl 29499
13 14
VAR | AR A SAATAL A8 A B O O
I AR} | SAEATA SAAFA A AR o8 O O
SAFALA it 5'g7] A FY O O
TEAPAL
QAerAATA | HYARAL | oW | 24xY - O
RIRARARL | SAIEAAA SAAFA AT N2 o8 O O
SAEARA | SRAPAL | Wl DRI 0 -
TEARA | BAEATL | BQAPL | AR | Ay 0 -
BAEATE | BQAPAL | oAl | ARE ag | O O




