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Summary

In order to prepare functional food materials of Acnthopanax koreanum, it
were investigated changes in major constituents to each differently water and
enthanol concentration ratio by soaking periods and extraction time. The

results were summarized as follows.

1. Soaking below 0.5cm size dried sample 750g/10¢ of 30~95% spirit solution
for 70 days were investigated. Changes in pH of soaking solution was
generally 55~6.5 range. Color b was increased according to lower ethanol
concentration and longer soaking periods. Extract was increased gradually
with soaking periods, and the content was 0.6~0.7%(w/v) with stem, 1.0~
1.5%(w/v) with root. Free sugar content of soaking solution was increased
according to lower -ethanol concentration and longer soaking periods.
Eleutheroside B and E were extracted rapidly within 20 days of soaking,
moreover were increased according to ethanol concentration within 30% to
70%. Acanthoic acid was extracted rapidly 3~25¢g/m¢ with stem, and 46~
1,700ug/ml  with root within 5 to 10 days. For preparation of liqueur of
Acanthopanax koreanum, it 1S necessary to soak more portion of dried root
with 60~80% ethanol concentration for 30~50 days, and then to blend after

aging for 13 weeks.

2. Extracting below 0.5cm size dried sample 300g/7.5¢ of water and 30~95%
spirit solution for 9 hours were investigated. Changes in pH of extracting
solution was generally 4.0~6.5 range. Color b was increased according to

lower ethanol concentration and longer extraction time. Color a and b value



was increased more stem and root. Extract was increased rapidly within
extracting 2~3 hours, and in the ethanol concentration 30~70% content was
0.27~0.47%(w/v) with stem, 0.84~1.34%(w/v) with root. Free sugar content
of extracting solution was most higher fructose and glucose with stem and
most higher sucrose with root. The eleutherosides were extracted rapidly
within 3 hours of extraction time, moreover were increased in more water
and ethanol concentration 30~70% than ethanol concentration 95%. The
acanthoic acid was detected trace only by extracting water with extraction
solvent. And most of components were extracted very fast at 50% and 70%
of ethanol concentration, the contents of extracts for 2 hours had mainly
affected the total contents of functional materials. The acanthoic acid content
extracted with ethanol concentration 70% were 3 times higher than that of
30%. The content of acanthoic acid in residue after extraction was largely
affected by extraction solvents and the extraction efficiency of 70, 50, and
35% of ethanol concentration were about 95, 90, and 35% respectively. The
eleutherosides were extracted to 95% with water and mixture of water and
ethanol. Therefore the reflux extraction with 40~70% ethanol concentration
for 3~5 hours was adequate for extraction of functional materials in

Acanthopanax koreanum.
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HPLC+ Waters 510(Waters, USA)Co. 2 EJM3A = JS555(Color Techno
System Co., Japan)2Z, pH meter™= Metrohm 691(Metrohm, Swiss)Z 37 3}
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Table 1. HPLC conditions for free sugars analysis.

Parameters Conditions
Column Prevail carbohydrate 5um, 4.6xmm(Alltech)
Mobile phase Acetonitrile : water(70 : 30)
Detector ELSD 2000
Flow rate 0.8m¢/min
Injection volume 2040

g, Eleutherogide BRf ER| 24

g tffrAdd FEATH A E=4Q eleutheroside B9 E9] #2412 A
= 2 FEE8ME 28 AEHS 70% methanolZ A E7d dLEE

S 0.2um membrane filter® ]33 AS HPLC 48 Aoz

AFE-3FA o). Eleutheroside BoF E9] 2 0.125~2.0pug/ml = ZA|8Fe] 0.2um
membrane filter2 o 7}3}% o™, HPLC 4 %712 Table 29} #th

Eleutheroside Bo} Eo] A#EHX I thEAQ Algde] aAznE1dE Fig. 13
Fig. 201 Yelulglom, eleutheroside Bl A#HA S v = 43565x + 2262.9(r° =
0.9987)¢] i, eleutheroside E9] 7 #2412 y = 37333x - 2959.4(1°=0.9984) ] $1 T}
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Table 2. HPLC conditions for eleutherosides analysis.

Parameters Conditions
Column Symmetry Cis, 3.9x150mm(Waters)
Mobile phase Acetonitrile : Water = 15 : 85(gradient)
Detector UV 215nm
Flow rate 1.0m¢/min
Injection volume 1040




1.E+05 ¢
8.E+04
y = 43565x + 2262.9
© 2 _
S 6.E+04 [ RT=0.9987
[a5]
3
& 4.E+04 y = 37333x — 2959.4
R% = 0.9984
2.E+04
0.E+00
0.0 0.5 1.0 1.5 2.0

Concentration of eleutheroside B and E (¢ g/ml)

Fig 1. Standard calibration curve of eleutheroside B and E.

Eleutheroside : B O-O, E 0-0

Fig 2. HPLC chromatogram of eleutheroside B and E.



S, Acanthole acdd 54
ehat e Aulo et o % e ¥+ acanthoic acid((-)-pimara-9(11)-15-dien—-19-oic

acid)e] #42 #&EF 2 FEE8E Y A5dES 70% methanolZ A4 x=7

EAg fHaoz AbE3Att. Acanthoic acidE 6.25~100.0pg/ml 2 ZA 3k 0.2

um membrane filter® o33 AL FFHow ALY o, HPLC ¥4z

off

Table 37} -t} Acanthoic acid®] #H#dy} x4 A|5de] AZrETHLS
Fig. 3% Fig. 4o YelHd o acanthoic acid®] HAHEHAL y=84257x +

17157(% = 0.9986)°] 91t}

Table 3. HPLC conditions for acanthoic acid analysis.

Parameters

Conditions

Column

Mobile phase

Luna Cis (2), 4.6x150nm(Waters)

Buffer complex” : CH3CN = 20 :80

Detector UV 210nm
Flow rate 1.0m¢/min
Injection volume 2010

* Buffer complex - 50mM sodium acetate(pH 5.5) : CH3CN = 90 :

10
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8.E+05

6.E+05

Peak area

4. E+05

2.E+05

0.E+00

y = 8425.7x + 17157
R? = 0.9986

25

50 75 100

Concentration of acanthoic acid ( z«g/ml)

Fig 3. Standard calibration curve of acanthoic acid.
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Soaking period(day)

Fig. 5. pH changes during soaking of Acanthopanax koreanum Stem.

Ethanol concentration : -l 302 O-0 50% @@ 70%, (-] %%
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Fig. 6. pH changes during soaking of Acanthopanax koreanum root.
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85.4
-0.8
54.3
87.4
-44
53.0
90.7
-9.7
46.4
96.1
30.5

85.8
-0.7
52.8
88.1
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-102 -13.14 -141

a
a
da
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Color

EtOH
Conc.
3096
5096
70%
95%

Table 4. Color changes during soaking of Acanthopanax koreanum stem.



Gl

A 50%2F 70%°1 A

M

95% A a gko] -10.9~-184% 7} 3

959l

o A YEbst

el

=
Hr
r

—
file)

Aol7t 27 ¢

=
-

49.1~582% FHFLZ] u}

= 704 =

2
Ko, FAFE 0%NA7F 7HE b gk

30%, 50%,
719l W7k gl

RS
o =

g

s

=
e

& Y.
st of

o=

ko3
T

=

]

of H#%3

o]
=

7021

7]

=
p

e sl m

|3

R &

1

T vhal AgE A

Jn

%1x

o

A

IXH

oW
_ZT.C

P

H

Table 5. Color changes during soaking of Acanthopanax koreanum root.

ol Vv o N|l—= X9 | B ST x|
|l O~ oo o ol 0 | oo <
0o I ol N Flo T o &m|Sr
ol @M N oo ;m Qg oM o S| oY W
Bl - g0l o g|lF v S|l o
o I |l N <o T &m0
ol @ 219 94 43 = ;o o
X o Sl F ol v S| M N
= o T n|>d 1 F(o T &>
<
z

ol T 9l @ J T N |~ = o
T Qg © Sl F gl 06 o|lag oo
.m % T | 1 o T NS
)

o)

ol T m o X In <2 N[ H <O
¥ Sl S ©lg &8 S|lw B x| o o
= 0 (e I <o B I Vo NN e >R R o N T e O N
<
g
n N N R A H N 4] O A

Wl S5 Wl » Y < 19z O o

0 [To T <" TR I o NN e > S R o\ R (o > S A—"
N 4 QN O ;M 0 ;AN 0 5
NN s RVl o ol S | N F
o0 [V T <o TR R Yo NN I > R o B e MO
0w a4 9ol9 © ©O|—~ @ |0 T o
Sl o Bl o M JF|lx N 0| NG
o T | 7N sl T =3

5
S |R e 2olA @ o943 © o|l3 «® O
@)

S ¢ S S S X
> O =) ) =) Ye)
MmO 6] e} ~ o))

_13_



M

o))

Table 53 Zo] L #t

S el MEi

s

HEhe

grol At A

e}, Aol w

WA A

S

S

w7} 5622 7

N

~
N
e

Bl 7094¢ 4% b ghol 3249 1432

=
=3

el

302, 50%ell ] &l

H
Ho

uie)

N

A

-

3) 7ML FEY W

Fig. 73 #

L
R

o] W3}

o

0.60~

30~70%<1

ol wl$ 27 el

0.70%(w/v) o =2

5096l A

M
Ho

ugel

N

Zs

ol
5
=

B
L)

il

k)
;OT

il
S
Njo
s
dr
Mo

—

O

FAw L H& 70€ % 0.42%(w/v)E H| 1l

~
Njo

il
R

—

o FAHFE 30%, 50%, 70%<

3l

I

o

K

TR

o))
K

"

)

)
_ZTc
XA

o)

-

o2 Holy, £7]9]

A

& W A

S

= olg

=
Fig. 87 o] Z71ut} AAdow =4 vehseh

2]

=
=

=]
T1

=,

HH

HlFo] =7] wZolet dAdt

s

AAZol Hyrt E71EY AA

she

[e]
T

TR

8] glelA e Peln)

A

KX
=

W, Al

_14_



0.9

E
S
o 0.5 r
(@]
«©
bt
S 03 |
0.1
0 10 20 30 40 50 60 70

Soaking period(day)

Fig. 7. Extract changes during soaking of Acanthopanax koreanum stem
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Fig. 8. Extract changes during soaking of Acanthopanax koreanum root

Ethanol concentration : IllFll 30% O-0O 50%, @@ 70%, [ - 19%%
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Fig. 9. Fructose change during soaking of Acanthopanax koreanum stem
Ethanol concentration : lHE 30% 0O-0 50% @@ 70% [ H 1 %%
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Fig. 10. Fructose change during soaking of Acanthopanax koreanum root.
Ethanol concentration : -l 3% O-0O 50% @@ 70% [H 1%5%
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Fig. 11. Glucose change during soaking of Acanthopanax koreanum stem

Ethanol concentration : -l 3026 O-0 50% @@ 70%, [ -1 9%5%
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Fig. 12. Glucose change during soaking of Acanthopanax koreanum root
Ethanol concentration : Il 30%6 O-0 50% @@ 70%, [ - 19%%
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Fig. 13. Sucrose change during soaking of Acanthopanax koreanum stem
Ethanol concentration : -l 3026 O-0 50% @@ 70%, [ -1 9%5%
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Fig. 14. Sucrose change during soaking of Acanthopanax koreanum root
Fthanol concentration : IlHE 30%6 O-0 5% @@ 70%, [ 19%%
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5) Eleutherosides ¥ acanthoic acid®] ¥ 3}

HAEE5A wigte] A& gt a2y A5 9 eleutherosides®t acanthoic acid®l
geke Table 63 #9] eleutherosides= ¥l H t}+= Z7]9, acanthoic acid= =
| B B 9o Fo] ettt 53] acanthoic acide =7]eA w9 u
A AEHAo, ol 18116.7ug/g® o] &5-Flol wE AHEFTFe] Aol7t u
T AA YEhve 5540 AT

FAEES} o] &7 E GYeis W, A=Vt 4T Fol FHeIsHA
E 5 o] 3+ eleutheroside BeF E A &2 W3lE Fig. 159 Fig. 169 YEFRA
t}. Eleutheroside Bot E¢] &2 FAF% 50%% 70%°l4 F4 5% 30%<

N

BUHELE W =A Yeh HENo g AFES FAH T 9d Jggo] - =
55 4 & d8Y ®EI, FAHATE 0% MAE FAHETEL =S5 E
eleutherosides 3F&Fo] Zog ZTUIsIG o, 4 ddavts A3 ASole
FAEE 30%% A AEgS Btk e FEFS E=ol7] AdAE 74
TS AbEeteE AR FAC ES dAHER EFete B Fua AdH Sl
o, 3 eleutheroside B FAETE 30%A7F FHALARYG =k,
eleutheroside E= AL YAAM 7} FAHAFE 30%ET 7 =2 SaFS HoF
L glo], Ao wE FErel xtolw YERWATE 28 3 eleutherosides A2

AL oM es FHATE =575 A= AFHYH 553 §557] A e

Table 6. Amount of eleutherosides and acanthoic acid of A. koreanum (1g/g)

Sample Eleutheroside B Eleutheroside E Acanthoic acid
Stem 455.6 892.8 467.1
Root 169.1 278.2 18,116.7
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Fig. 15. Eleutheroside B changes during soaking of A. koreanum root.

Ethanol concentration : lFHEl 3026 O-0O 50% @@ 70%, [ H 1 %%
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Fig. 16. Eleutheroside E change during soaking of Acnathopanax koreanum stem.

Ethanol concentration : IlHE 3% O-0 5% @@ 70% [ H %%

_22_



ot ofgfA+-g-o] 9l acanthoic acid]

oh
o]

|

5 °l

A

2o 2o A
5 R84

o

7%

40 50 60 70

30
- 23 -

Soaking period(day)

20

10

o o) W o) B o X T
ﬂgmoﬁ%w ﬂ%%;h
BT TR N
G %ﬂm% ﬂ o
a o] o . ﬂﬂ 0
= = H oo
L N s
¢ 2
Hog @ o oy N
m K iy o) oy MW ;,AAT‘ i mOE
TER LT o g d T
M % S o Ar on o p LO
NF S = w2 o X° ( )
o T 08 Mo B oW
ST T o T K LR T
I T S
2 B = = 2
W P e oy T o R
T 8o e N &L 5 8 RA
= ® Fomo® R YRS oo
= e ° ©
N oH Ty MR N
X A 3
U TR R
L TN R A
X _ ™
‘ml p— . Lt _— -~ ﬂ O#U
T B o O T o}
o] Ay < oar o =W
by T ox 2 W o T
o v X o < B Bow oo
— Q Q ) .60
ﬂrw I NF WW o o 7 @M go
= = Jo " . Mo o — X
T ERE® .
0 ) o 7o )
R R A )
TR B I S o %
FI KIS R MO 2= X = = = =
o < ) = R S o alil i = oR o (@) o o
; L = o &9 - = S 0 S 1o
B O3 N o i m ) m X0 N — —
= — LLO —_— [
=R R Sy y o X 1 /37) p1oe d10YjUBD
OO W o X Kooy Yo T

Ethanol concentration : IlHE 30% O-0O 50% @@ 70% [ 19%5%

Fig. 17. Acanthoic acid change during soaking of Acanthopanax koreanum root.



S o7y o] 8HL} FAHEEE ZEste] 204 708 FoF HEAAS
W FH9 FEAE< eleutherosides®t acanthoic acid®] %< Table 79 ek
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Age] Avte o5t FAHEE 50~70% 7490l eleutheroside E& ] ol A]
151~179ug/mb, =714 49.9~632ug/m7} HEF A2, eleutheroside B&
2ol 41101 ~11.4ug/ml, <714 235~296pg/m o2 tE FAHEFZA HF
eleutherosides &#o] =4 #Fstatt 709 &< IAEAFHS W acanthoic acid
o] FFS Table 73 Zo] &7]d= wi¢ @A A=HAT oA wg =4
HETn glo], gt ody = el B9 acanthoic acid A Eo] F2 -5 o
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Table 7. Amount of eleutherosides and acanthoic acid on 70 days soaking of

Acanthopanax koreanum stem and root (ug/ml).

Sample EtOH Conc. | Eleutheroside B Eleutheroside E  Acanthoic acid
30% 10.5 20.4 2.8
50% 235 49.9 19.1
Stem
70% 29.6 63.2 24.2
95% 159 22.6 22.6
3096 3.8 5.2 46.3
50% 10.1 15.1 825.2
Root
70% 114 179 1,739.6
95% 2.3 3.7 1,716.4
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Fig. 18. pH changes during extracting of Acanthopanax koreanum stem.

Ethanol concentration : A-A D.W, -l 30%, O-0 50%, @-@ 70%, [1-[] 9%
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Fig. 19. pH changes during extracting of Acanthopanax koreanum root.

Ethanol concentration : A-A D.W, -l 30%, O-0 50%, @-@ 70%, [1-[1 95%
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Table 8 Color changes during extracting of Acanthopanax koreanum stem.

EtOH Extraction time(hr)
Color
Conc. 0.5 1 2 3 5 7 9
L 39.0 88.3 85.9 84.9 345 34.0 83.6
D.W a -2.0 -2.0 -14 -1.1 -0.9 -0.8 -0.6
b 31.3 33.9 40.7 43.0 44.3 45.2 447
L 38.9 87.7 35.7 84.6 334 30.5 81.3
30% a -2.6 -2.4 -2.0 -1.7 -1.3 -04 -05
b 32.8 35.8 40.1 42.7 45.9 48.6 49.6
L 94.0 934 92.7 92.1 91.6 91.0 90.6
50% a -4.5 -5.0 -5.7 -6.0 -6.4 -6.6 -6.6
b 25.7 29.1 34.0 37.3 41.7 44.9 47.0
L 9.4 95.9 95.0 94.7 9.1 93.8 93.6
70% a -4.5 -55 -6.6 =74 -8.3 -8.7 -9.0
b 18.8 22.9 28.8 32.7 38.0 40.8 43.3
L 98.2 98.2 97.8 97.7 97.7 97.6 97.2
95% a -1.3 -2.0 -2.9 -3.6 -4.6 -5.2 -5.9
b 4.2 5.8 8.2 99 12.7 14.4 16.3
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Table 9. Color changes during extracting of Acanthopanax koreanum root.

EtOH Extraction time(hr)
Color
Conc. 0.5 1 2 23 5 7 9
L 88.3 35.9 34.9 845 34.0 383.6 83.6
D.W a -2.0 -14 -1.1 -0.9 -0.8 -0.6 -0.6
b 33.9 40.7 43.0 44.3 447 44.8 45.1
L 93.9 92.8 92.3 89.6 89.1 90.5 90.2
30% a -2.3 -2.4 -2.6 -2.3 -2.4 -2.7 -2.7
b 145 16.9 18.6 22.2 23.4 23.2 23.8
L 96.0 95.8 95.3 94.9 94.0 93.3 93.0
50% a -2.3 -2.7 -3.1 -3.3 -35 -3.6 -3.6
b 11.2 13.1 155 17.0 19.3 21.1 21.8
L 97.0 96.7 96.4 95.7 95.6 95.2 94.8
70% a -2.5 -2.8 -3.2 -34 -3.7 -3.8 -3.9
b 10.1 11.5 135 15.0 16.6 179 18.6
L 98.1 97.9 97.9 97.9 97.7 97.5 97.3
95% a -1.0 -1.2 -15 -1.7 -2.0 -2.2 -2.3
b 3.6 45 56 6.2 7.2 8.0 8.7
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Fig. 20. Extract changes during extracting of Acanthopanax koreanum stem.

Ethanol concentration : A-A D.W, l-H 30%, O-0 50%, @-@ 70%, [ 1-[] 95%
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Fig. 21. Extract changes during extracting of Acanthopanax koreanum root.

Ethanol concentration : A-A D.W, l-H 30%, O-0 50%, @-@ 70%, [ 1-[] 95%
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Table 10. Amount of free sugars on 3 hour extracting of A. koreanum stem

and root(mg/100me).

Free sugar
Sample EtoH Fructose Glucosge Sucrose

D.W 20.0 24.3 86.7
30% 19.6 23.5 929

Stem 50% 19.1 23.5 90.8
70% 17.3 204 885
95% 12.8 12.6 54.5
D.W 14.7 12.3 402.1
30% 14.5 10.1 375.5

Root 50% 12.9 8.6 400.6
70% 12.3 74 392.9
95% 2.6 1.7 180.4

5) Eleutherosides$} acanthoic acid®] ¥ 3}
getedyel 7] 9 B gt & 2 FAHES FEEWE AMEEI S o,
S A {Foll mh2 eleutherosides A9 W3l Fig. 22, Fig. 23, Fig. 24, Fig. 25

_7_|:
o} v} FEZAL 2A 39S W eleutheroside B¢ E¢] sh&e Bojuo =

ru

shakdisls o Ao B3 S Este] FE3)
A B} eleutheroside &#o] vl =55 Fig. 22, Fig. 23, Fig.24, Fig. 25914

gol 3 4 9 gt e Zy] Y8 oA eleutherosides &S #=o]7] faA+=
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Fig. 22. Eleutheroside B changes during extracting of A. koreanum stem.

Ethanol Conc. : A-A D.W, l-H 30%, O-0 50%,@-@ 70%, [1-[1 95%
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Fig. 23. Eleutheroside E change during extracting of A. koreanum stem.

Ethanol Conc. : A-A DW, lI-H 30%, O-0 50%, @-@ 70%, [1-[] 95%
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Fig. 24. Eleutheroside B changes during extracting of A. koreanum root.

Ethanol Conc. : A-A D.W, Hl-H 30%, O-0 50%,@-@ 70%, [1-[1 95%
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Fig. 25. Eleutheroside E changes during extracting of A. koreanum root.

Ethanol Conc. : A-A D.W, IlI-H 30%, O-0 50%, @-@ 70%, []-[] 95%
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Fig. 26. Acanthoic acid changes during extracting of A. koreanum root.

Ethanol Conc. : A-A DW, H-H 30%, O-0 50%, @-@ 70%, [1-[] 95%

Table 11. Amonunt of eleutherosides and acanthoic acid on extraction residue

after extracting of A. koreanum stem and root(ug/g).

Sample EtOH Conc. | Eleutheroside B Eleutheroside E =~ Acanthoic acid
D.W 21.6 50.2 413.6
30% 175 46.5 256.7
Stem 50% 15.1 44.3 29.4
70% 14.3 40.1 12.3
95% 92.6 196.4 17.1
D.W 85 14.8 17,305.1
30% 79 12.7 11,956.6
Root 50% 7.0 119 1,741.2
70% 4.0 8.3 918.8
95% 31.8 57.7 1,182.4
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