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Abstract

The effect of the saponin fraction extracted from Panax ginseng C.A. Meyer on
the absorption of a-tocopherol in rat has been investigated and realizec that the
saponin fraction stimulated not only the absorption of a-tocopherol (1.5-2 times that of
control) but also its transport and excretion. @-tocopherol is known to be transported
mainly in the form of g-lipoprotein but the present study showed that the a-tocopherol

was transported in the form of albumin bound or micellar structure as well.
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wAME QLA (4, W4k, 300g% 50 #2l) Y 100g9 chloroform 500ml€ 7héked 40
Toll A 14172 7hedsted A& A Az 22E 33| 5/ Folstel o1& Edell methanol 500ml
€ 7heted 60Tl A 7t FEshe 22 AWl HEolgt F AL methanol &4 & 7ot 55, &
A, ZAx3ke] oF 7g2 saponin® Y& Adrk. o AL 20% methanol 1dmiell o] Amberlite X-
AD-2 columnell FXA17]aL, §FoHe] Ho| glojd mj7hz] A% F (F4 20ml/min) & F3H41A
€ Al A% o 99% methanol&°d (f4 10ml/min) 22 F25 saponing £%351%ct. of
e Ak, 5%, §4 7Axz:sled 1.6g9 39 saponinELES gk, o] saponinEHE
9] chromatogram (718 : CHCl, —MeOH ~H,0, 65740 9, v/v/v)& E= Rz 7} 0.229
0.27¢] Ze| 7ka gk, Rix7F 0.47, 0.43, 0.41, 0.36, 0.34. 0.20, 0.178] Zo] 7ba+ gl
ch. & Ag 4o A= ol AE o o4 AAFhA g A&}

2. YAHY 24} saponing| M= W HA|'

2g9 4vA A He] (hak4b) Asiel 3.3mlo] wbS ERE 2AFHTFL) D 9.1X10 M
phosphate butfer(PH 6.8), 3.6X107*M MgCl,, 3.6X107*M MuCl,, 1.1X 10" 1M sucrose,
4.5X10°3M ATP, 2.7X10"*M NADPH, 4.5x107*M CoA, 7.3X107‘M NAD*, 2.3X 10" M
nicotinamide, 9.1X10"*M glutathione, 1.1X1072M Na-acetate, 1, 2 —"C-acetic acid(Nea
—salt, 55 mCi/mmole) 300uCiE 7+8FiL 37Cell A 6441 7F WA obg & 7hshed shalshir )
A28 (12,000xg, 30%)3kod 4EAg odeof £ AZsch o/ A& methanol F&g chg 3
o §-3]2] chloroform® 7}ébe] £84 Y-E& A AL £ saponin ¥ L 4o} silicagel TLC u}
dog HAstsich. o]l 7o) AA & ubAlA saponinELES Autoradiography$t HPLC (Waters

Associate,Liquid Chromatograph Model 2444F-8, column | u-Bondapak carbohydrate analys.

—

is column®} u-Bondapak NH; column, solvent system : acetonitrile —H,0 —butanol(80 : 20"
15, v/v/v), detector . RI, chart speed: lem/min. flow rate ! 1.5ml/min)utd] o2  3holaped
2

3. dES

€ AHel 8% & 4 (Sprague Dawley) &= F48 F A4 A2 WY A2 (F) M, 4L
crude protein above 19.6%, crude cellulose below 7.0%, crude ash below 9.0%, Ca bel.
ow 0.6%, P below 0.4%, DCP above 16.5%, TDN above 7.3%, 344 below 50 ppm)
2 Mg 2~3F7 Ab&dE & Aol <pEshgict.

4. a—~Tocopherol2| &0 O|X|= ©l4t saponine| Y&l st AIF

A #(150-170g, § )E 2F (HEF5F AFF) 22 el st w w447 3 o 2ot Al 3=
D~a 5 ~methyl - 3H tocopherol (502,000cpm)-& E&38 atocopherol 500ugd, A& Fol #] i-
“C -saponin(500,000c p m)& EE3 A4 saponin 1 mgst D-a5-methyl- *H tocopherol
(502,000cpm) & E 33t 5~tocopherol 500ugd 727 50% ethanol imlell %o 7 ¥ 2o (stomach
tubing) k3L, 5obe| 4 A A 7h%F ethyl ether® vhH st Aol 4 A M@ star zhat A2
AAL F 54 Eekodet. ol dAEste AL do] A8 A4RHAL b3 A
10% szh#o} & ubgo A m 2 A}-E315c}.

TH & HE 2¢ (NET, ALT) 22 D o 276l D-o5-methyl-*H tocopherol

gy
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{520,000cpm) & E3F g tocopherol 500um, <&@ Fd+= <14 saponin Img, D-a5-methyl-*H
tocophercl(520,000cpm)-& %3t 5002 o tocopherold sl AA7ZIZH(1 - 2F) AT HFo
g Foll o, 7, AlAE AAFhed, A A0 E abEef 4R A&y a, 2, AW 10
Bt AN G e AT AHRHLT

5. B8 o tocopherol2] £X

AR (EA Er 7k, Al gl ol methanoldtb chloroform® 7HéFe] 4] & —methanol-chlor-
form®| %3lul7F 0.8: 20 1o) HE%E & off 2417k wkalgha ARt -84 A S A
A& & H,0-methanol-chloroform®| $3lwj/b 0- 91 1: 19| $5%% &2 chloroform® 7}
o] Al R-elsle 3% (chloroform® )3t A% (methanol-H,0%)-& dalct.

Pasteur pipette® AF83%te chloroform®2 chd A|Hale] &7 vz MeOHH, 058 £
Fo| chloroforme.2 A Mg F Al HE Hq-F chloroform®& 2t &éte] A4 A3l E Fid

7hg, FEEa AF, AFstd AL chloroformFE8ol 50082 o tocopherold 7Hgt vhg,
2k2| chloroformell #o]il o] z1-& precoated silica gel TLC plate (Merck4} AE)E st
(&AM &0 . cyclohexane © chloroform © acetic acid, 60: 30: 10, v/v/v) e tocopherol 8%
23 tb-& chloroform-methanol® #-%&38led whals (tritium) & & A3FaL o] e g deg] X4
5l o tocopherolod-& AlALEFAcl. =8 A|d 9 7393 MeOH-H,0F 89 w45 (*C)& &3
glod o14b saponin®| 58 FH3E%c}.

G Ornstein L. (1964)% 2] ¥beoll whel Disc polyacrylamide gel eleclrophoresisi chul
¢ F2 F coomassis brilliant blue R-2502.2 d4ste] 2 £4& el vialdl ¥ H,0,
€ 7HRE obS AFREE gel® Wal F oritium?] whAbsE &33Oz A a-t000phel'o|9l o] F o
A& FA kv,

6. YAlse| &

w84 A7 vils 3L ppo 10g, popop 0.25¢, naphthalene 100g& Dioxane 1¢ o} &
al scintilation cocktail®d 4F23te packard Tricarb. 300 Liquid Scintillation Spectromete:
& ubabs-g A48

7. Al o

B Ao 2} DL—a-mcophcrbl% Junseislh AlF EF& 439 2=, NAD*, CoA,
NADPH, Amberlite XAD-2+= sigma4t #&, nicotinamide, ATP, sucrose, silicagel for TLC

r‘lm _8_ f'\F _1.. Om

glutathione® Merck4t M %, ppo. popopis Fisher4F Al#, 1, 2 — "C -Na-acetatet= New
Engiand Nuclear® &, D-g 5-methyl- tocopherol® AmershamA &% AH&8LQaL -f7| &0l
5T Gesct

m da % O

S 5Ed e AL Fgodl 5] EwlE H pancreatic secretion®}t biliary secretion
o] Fo% TAL Frpir AR A A Ui ApAels] F72 T 23t FAAUE pan-
cretic lipaseol] 2|3} B2 o mrnnoglvceride. free fatty acid?}t M4 E I o] A-E¢] bile
salt2h &7 T A micelled B A T AL EalF o224 microvillivk A& {14l Fatst
Al gz Aolr}.

olof -2 micelle 2] &5 M vl FAxube] v} cholesterol?-g 2] Aofjnt §FH2 5]
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+ Ao] olivjz}l vitamin Avk vitamin E®F & A4 vitamin® 4 mechanismoe2 JF4
sl Hog gy cp'®

F2"V) oA Aztel] o}atmE 1% Q4+ saponin&a Flell 4 £ FueAEL 1/28 o}
23 9l4t saponin®l A v 5% (critical micellar concentration, ¢]3F CMCE 7)) &= 4
3 Rl = 2k 290] 2wt cholesterol(3ImM) & 3t A= 0.1%=2 A shslctn gtop,
olo} 22 AY Ayt 439 Q4 saponine] WA A3 9 —«:’LP"H A AE Kok Aol
t}, g Na-cholate®] CMCi+ cholesterolst &4 5mMA Eo]x]ul 914t saponin(0.2%)
} FEY dl= CMC7F I mM2 Asksicte 4% A5 al4l saponin®] Na-cholate? cho-
lesterol &3] &8 2 A &718F Aol Bolol & olct, pancreatic lipaseyt cholesterol
esterased] 28t triglyceride. cholesterol ester®) 7}"‘33}]0!] o)X= kS AR A% A
3% Ql4t saponin®] Na-cholatest 728 x| Ao} BA#H G z2tw 928 vehl= Aol 3IFH T
2 A A A= F 2] AR 94t saponind 7H3FE % 701'0—‘\‘ 2] =4 o] saponinzt 7 mice~
Ned A3t Al gxckw Aol =4 (iriglyceride, cholesterol. phospholipid) ® micelle
€ AL AE AT

olg} 72 AY A2 el 9l4t saponind FE WA A bile salt, phospholipidel ¥#4 F
A=k, cholesterol, =84 wlebm st 2+-2 21 43, F45 AT ¥ ohjet Y2 o|F
Ax F3k7F AE RLE o=}

D- ¢-5-methyl *H-tocopherol(502,000cpm) & &3t 5001:2] o-tocopherold wt528 X
+ 1mg®l 14t saponinit &7 AT 5o (stomach tubing) & e #A, 7+, A2 g-tocop-
herol¥F 2% wat-s5 & 33t A AL A= 38 M (Tablel) 2] 2% o- tocopherol% F o3k 24]
7k 308 Foll dlZFE  ET o-tocopherol®] Hi Fakg Eluigl AgEe F5ed o
239 1760 s Aok 2eiy 347 F5E 2541 27 A] ¢ %H:/l FrEs 25 A9 €4

FEE FAstT At

gl

Table 1. Absorption of 5-tocopherol in the serum of rats fed orally(stomach tubing
with o tocopherol(500 @ containing D-a-5 methyl *H- tocopherol(502,000 cpm)
with 1mg of ginseng saponin containing ‘C- ginseng saponin(500,000 cpm)
(test group) and/or without ginseng saponin (contrel group) on time course.

(
WS) 0.5 1.0 1.5 2.0 25 3.0 50 120 24.0
Group

Control 0.56 0.35 0.61 0.48 0.78 0.63 0.63 0.61 0.75
Test 0.80 0.68 0.85 1.11 1.38 1.04 0.93 1.01 0.96
Ratio of

1.44 1.91 1.40 2.34 1.76 1.52 1.48 1.66 1.28

test/control
"“C-radio-activity
{cpm/ml)

345 300 385 375 300 315 - - -

The values(average of 4 — 5 rats) are expressed as g/ml calculated from the total
*Hactivity in each extract.

7F(Table2)8l 729 HEFL p—tocopheroledd F 2 — 347k Atoladl A 22 F42-8 o}
bR G =dl vl A AJHE-Z 2417 Fofl H3 kS dheblliebh 2 - 3417 Abelall A dlwb
A AR el et 3217 Foll A-TF HETFY T3 g—tocopherol?] & ¢l
st Al Fo]l sz Ee] 2 slgdeh, &b 341 F ol 2T o] AR o 244 77k A
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ek, o9} 2 AR Hubis 9l4 spaonin°] g—tocopherol?] F+8 FAT H obile}l zid
Ae] Adetgg F28 AoR dF s}

Table 29 E A1l vleb 4ho] 4lAbe| 7A-4- Aol WE2T ¥} T4 g—tocopherol ¢
od A} gbok o Zhel] 42 p—tocopherol Fuk2] Al ol W & b4t dal4de] - AR

A zbsl e},

Table 2. Absorption of o tocopherol in the liver of rats fed orally({stomach tubing
with ¢-tocopherol (500,¢) containing D- o 5 methyl 2}{- tocopherol {302,060 cpm
with Img of ginseng saponin containing'*C- ginseng saponin (500, 000 cpw)
(test group) and/or without ginseng saponin {control grorp) on time course.

Nme(hrs)
Group T~ 0.5 1.0 L.5 2.0 2.5 3.0 5.0 12.0 24.0

Control 0.80 0.91 1.05 1.12 1.84 1.12 0.80 1.02 1.28
Test 1.07 1.92 2.04 2.48 1.84 2.31 1.42 1.37 1.22
Katio of

1.34  2.12 1.95 2.22 1.63 2.07 1.78 1.34  0.95

test/control
“C-radio-activity

750 950 825 801 780 714 - - -
{cpm/g)

The values(average of 4 —5 rats) are expressed as ,g/g tissue calculated from
the total?H activity in each extract. ‘

Table 3. Absorption of o tocopheral in the kidney of rats fed orally(stomach tubing
with ¢~ tocopherol{500,2 containing D - o 5 methyl * H-tocopheroi( 502, 000
with 1mg of ginseng saponin containing(- ginseng saponin (500, 000cpm!
(test group) and/or without ginseng saponin(control group) on time course.

Time{hr.)
Group 0.5 0.0 1.5 2.0 2.5 3.0 5.0 12.0 24.0
Control 0.78 0.79 0.84 1.17 0.43 0.9 0.77 0.60 0.88
Test 0.86 1.06 1.17 1.39 0.87 1.01 1.18 1.40 1.45
Ratio of

1.10 1.34 1.39 1.19 2.03 1.12 1.53 2.33 1.65

test/control
“C-radio- activity
{cpm/g)

265 260 415 485 380 260 - - -

The values{average of 4 — 5 rats) are expressed as ug/g tissue calculated from
the total'H activity in each extract.

e—tocopherol® &A-|7k (44 "14%] Fofslql-g wfi- EE, AP 25 §dAT= Et
st ot Ao A5 Al Qs s g—tocopherol FF 2] Frbis tio] Al @batsx) koo
gals o] &lal 7k ARl T2l g—t1o0cophorol 98- /‘]C{J, 'J’,‘O] e Fogoll w)dbed zhrb o4y,

L.7#, L.7sf ek (Table 4)
Pcnno(:l«%‘m-q] A7 Azl &5k vitamin EF g tocopherole] THE isomerRul el

o] rshrlis AL p-tocopherolo] thE isomeriul Ao R ] E 5 A 5]y o

e TJY‘

olebil sF .2k, Gloor % %8 g tocopherol®] i “1-5?./}' P isomer (y-tocopherol) 2
- z] F
]

celobal Wadhgdc)l, % jaomer® 2 2200 2

-}

-0 Apol vk f1osiqiejubis Mok ole}

Tocopherol-® lymphatic pathwavE &8k lymphid o} E=[3 plasmash 7% &hed B lipo-
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Table 4. Absorption of o- tocopherol in the blood serum, liver and kidney of rats
fed orally(stomach tubing with 4- tocopherol(500,g containing D-q-5 m-
ethyl H- tocopherol (502, 000cpm) with 1mg of ginseng saponin(test group)
and/or without ginseng saponin(control group) per day per rat on time

course.
Blood serum Liver Kidney e
~_Time (day) 4 8 14 4 8 14 4 8 14
Group
Control 065 0.82 0.80 2.90 4.76 4.88 0.57 1.02 1.94
Test 0.82 1.17 1.10 3.11 5.49 5.35 0.95 1.72 2.39
Ratio of 1.27 1.43 1.38 1.07 1.65 1.10 1.67 1.69 1.23
test/control

The values(average of 4-5 rats) are expressed as gug/ml or .g/g tissue calcul-
ated from the total’H activity in each extract.

Table 5. Distribution of radioactivity in the blood serum lipoproteins of rats fed
with g- tocopherol(500ug containing D-5 methyl ’ H- tocopherol (502, 000cpm)

Fractions % of radioactivity
~ Exp. 1 Exp. 2 Exp. 3
B-lipoprotein 67.72 86. 56 79. 87
a-lipoprotein N.D* N.D* N.D*
Albumin 32.28 2.82 8.20
Prealbumin - 10. 62 11.39

* Not detected the lipoproteins were fractionated by disc polyacrylamide gel electr-
ophoresis.

protein® 2 Holslo] Fubsl 2o 2 gy dow*F 45 ;—tocopherold] Yool Ao &
ub oF4bg WAt 2 Ay A (Table5)dl A% Y29 4—tocopherolo] A—lipoproteinz} 2
it Asl&¢ #Halsldrh, @ Abokekol wlabso] albumin—prealbuminZ o] 45 x| 5
© AL Bol albuminzt®] A%, micelle®d 9] o] Fo] cl&=lgd oy ofAL A7) 27}
chi Az gket,
el A =%k g4t saponing] =3
—tocopherol®] ¥5% FAY Aoz YA d]?—T— o}

o
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-{J

©
>
g
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#akdls 914t saponin®)

N. 2 of
At A& (saponin)ol g—tocopherol®] FHoll v)x]l& A3kg 8 25 483t g Ay
ol4t saponin® g—tocopherol® FUE 1.5~2 Zz & 2 o}zl o]F Y wjadL £x
8= Aoz AA=YT p~tocopherol e FE S—lipoprotein® 2.8 o]F%] =gk albumin 3}

A AU Eiz micelled 222 o] 55 sl5d AR o Z 5}

AbAE 2 T e b Q42 TLY T REZ o] Rojal MO olo] AR =g},



Vol. 8, No. 2(1984)

| B O

81

o] 2 2 3

— o

Ay

P AAE, o4 A, 24, Sus HFPses A, 6, 18501973

. Joo, C.N. and S.J.Lee. Korean Biochem J. 10, 59(1977)

FE, Al 2k Al Qar AR g (4g), (1978)

Kim, J.W., H.B.Lee and C.N.Joo., Korean Biochem.J, 16, 142(1983)

. Joo., C.N.. J.H. Koo, H.B.Lce, J.B.Yoon and Y. S.Byun, Korean Biochem. J. 15,

189(1982)

. ornstein, 1, Ann. N.Y. Acid. Sci., 121, 321(1964)

7. Joo, C.N., Ph.D.thesis, University of Liverpool. (1963)

11,
12.
13.

Ganguly, J., P.V. Subbaian and S.Parthasarathy, In “Current trends in the bioche-
mistry of lipids” ed. by J. Ganguly and R.M.S. Smell, Academic Press. New York,
pp 67(1972)

L FE ke, oleld, s, Fhab4 o (1984)

10.

Pennock, J.F., F.W.Hemming and J. D. Kerr Biochim. Biophys. Res. Commun, 17, 542
(1964)

Gloor, U., J.Warsch, U. Schweiter and O. Wiss, Helv. chim. Acta. 49, 2303(1966)
Pearson, C.K. and M. McC Barnes, Br J. Natr., 24, 581(1970)

Baker, H., O.Frank, S.Feingold and C. M. Leevg, Nature, 215, 84(1967)



