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Summary

This study was carried out to optimize extraction conditions of
eleutherosides from Acantopanax koreanum Nakai by the harvest time.

The results were summarized as follows.

1. Ash, crude fat and protein from Acantopanax koreanum Nakai were
2.98% ~3.90%, 1.93% ~2.34% and 3.52% ~4.23%, respectively.

2. Most of the inorganic components increased with the increase of
harvest time. Specially, calcium from A. koreanum harvested in
September was 1.7 times higher than that in May. Potassium was
the major inorganic component in leaf by 1,089 mg/100g, while
calcium was in stem and leaf.

3. Glucose, fructose and sucrose were 0.71~0.75%, 0.31~0.3% and
0.16~0.21%, respectively. Sucrose was increased with harvest time,
Sucrose was the major component in root and glucose in leaf and
stem.

4, Total organic acids in A koreanum harvested in September, July
and May were 504.9, 358.2 and 381.0 mg/100 g, respectively. Major
Organic acids were succinic, citric and malic acid, and they were
higher in stem than any other parts.

5. Twelve amino acids were identified in A. koreanum. The major
components were arginine, phenylalanine and glutamic acid. Total
amino acid contents in A. koreanum harvested in September were
higher than by 48.6 mg/100 g those in July and May.

6. Total eleutherosides contents in A. koreanum harvested in Septem-
ber were higher than those in July and May, and eleutheroside E
was not detected in leaf.

7. Extraction yield of A koreanum was evaluated with ethanol concentration,
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and extraction time and temperature. Yield of crude extract

decreased and eleutherosides increased as ethanol concentration
increased.

Extraction yield increased with the increase of extraction time and
temperature. Yields of crude extract and eleutherosides extracted for
bhr were 924 and 96.0% of those for 15hr. Yields of crude extract

and eleutherosides at 100C were 6.5% and 83.0%.

8. Four years Acantopanax koreanum Nakai harvested in September
was extracted with 509 ethanol in water at 90C for Shr as
the optimum extraction condition. The extract was viscous and
yellowish brown liquid contained 48.2~47.4% of soluble solid, 4.5~
5.3% of inorganic component, 11.27—11.80% of total carbohydrates
3.02~3.18% of total organic acids, 185.3~348.1mg/100g of total
amino acids and 990.8~1,416.1 mg/100 g of total eleutherosides.



23 9 73] (Acanthopanax koreanum Nakai)® 43 & o7
(araliaceae)dl &3te $E4 EFAELE AF AFdT AA4s= 54
okg Al Bo|t}, Sl AT YT Acanthopanax & HEZ & A
koreanum< B %39 10F 3&FF ] k. A koreanume AFXke, A
sessiliflorume A, A&, 2d3 7Y%, A chiisanensise A @At 7
9z, 181 FA=, A rufinerves HAES} FAHXA, A seulense
Mg, A senticocust ZUE, BUEx, §HAEAd 4 Exsn o
FFo = A sessiliforumE& X3 12%F0], a1 dEAdE A
japonicus 5 9%°] AL U0 (F F, 1994 ©l, 1979).

fEEe] edvd AL 1A Aoy ofgt] AW B¥se AL
A AEEAN, eUdddMe d&d Loz T Doyl i A4 W
Aol 7zttt g a2y HeddE L 500m o3t AFT A £
31 Y2 AN Ee AE WHo] 48 AEoln (U, 1994).

dzRe FIH Il E Aanthopanax & 4 &9 29 (HK)%}
3 (BE)E /M (AEmE)EL ato, FFAE ALEEH At AFER
73 (FEARER)I Ex7E (KEMA) SdMv 2% G, 723 (58H),
3 (FA), A73%, 3= T o8I ATk (R, 1971, ZF, 1974). &
AR (HERE) e S| glod, ex (%) I (L) 12 ()3
Z01 71550 ok (B, 1959). $-EuvietelA @A E AEHAD Fd
B9 A chiisanensis, A. sessiliforum 2 42739 (Acanthopanax
koreanum Nakai) %°oltt. Z#lels 2jAlofel A 7MA .z E dgg ¢
23 EBAE /dstyd FATY £FH 2FAIEAA 834 & 4
&, As7)Eel qAEHR dEA A9 g4 AUt i 559, A
279l & 'Siberian ginseng’ ©2 W ETL &%tt (Brekhman, 1969; &, 1976).



2ZNF g AFE +& veld Bk HAlol FAE FHL
2 g AR B 2 dFdH AF7t olFAA L A %Y HE
of thai A+ Ovodov 5 (1965)0] 2#HAF A senticosus®l A lignan ui 23
¢) eleutheroside A, B, C, D, E, F, G& &ds3l1, o] 839 47 F
eleutheroside A+x daukosterol, eleutheroside B+ isoflaxidine-7- a -
glycoside, eleutheroside Ct& ethyl- @ -D-galactoside, eleutheroside D%}
eleutheroside E¥ (-)syringaresinol diglucoside® ¥ X HAMRE A17}
FZ39 . % Elyakova (1965) S % A WA A sessiliflorume o3&
H-E] acanthoside A~D& ®& 8, o] ¥ acanthoside D eleutheroside
E¢t 5S¢ E229< 93z dEAHQ eleutheroside®d 383 F2+
Fig. 13 #Zt},

ZURA egdyd dEME F (1970)L A LBdydM sesaming, Xk
5 (197 FReaNAA liriodendring, ¥ % (19772 7tAezy, &
Aezdy, Neledy, Ngedy 59 o3 ¢ ZWEZREH campesterol,
stigmasterol % A -sitosterol&, & F (1977)< @4z ZHZHEH
sterols ¥ free lignan A4 ¥& #2134t Hahn 7 (1984)2 A& 2.2
9] oA secotriterpenoid glycosided ®3t9 1 72§ 254
i, & T (194 AZezye B eleutheroside EQ1 syringare-
sinol diglucosideg® #1355t

Adegdvd daide & 5 (1985)0] ¥aldlA eleutherostde E %
phenyl propanoid glycoside$! syringoside® +#2 ¥Asgc 4 F
(1985)2 29 % 432 H¥ eleutheroside B ¥ E, ariensin, isopimara-
9,15-diene-19-oic acid®& ¥73t¥.2™, 1 F falcarinol, methyl-linolate,
coniferin 5 %<9 EAL EsAh FFA T 19l deg o
o 2% ¥ saponin A% flavonol glycoside B& ®-# i, ¥4%3L Z
Z 1.2%, 1.6%e3 35t

LAY Fo i gel#dy A7 Brekhman 5 (1969)e] 984 lignan
WZ A< eleutheroside®’F ¥W 2 243 J2rEYL 8L 21 Us
o] HAHA ZFE Wy AAeAt. 2E#H 2 hF v Fo]H AHYA
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L Z=A7)e =5 ARL cleutherosides B E&tx 3l5aL, o€ A#<]
F2E M9 FEANEQY dammaranedl glycosidet= AHAY ©-E
oxabicyclo octane? 9] lignan F4-& /IR 1 vt AT

%, Oh % (1976)& WAl 2H§, Golikovr (1968) T2 ¥d A,
Gotolin % (1968)2 %8¢ 44 94, Zorikove T (1977)2 @¥Zd ¥4
22 A4 F FAA3 g HE& THol PP AT EF,
Brandis % (1966)2 34rAls &3}, Feoktistova (1967) <4&% &2 &
3, Bezdetko 5 (1967)2 alloxan 4% 3= Z4 3 =524, Lazarev
5 (1967)2 3¢k Aol il Rudsch

AL 2 o] o]zt M E & F (1983)°] A sessiliflorum
o) oA ¥al§ ethoxy-hydroxybenzoic acid’} E4A%g3 A =&
o] vtz dgen, A F (19802 A chiisanensis® QoA
chiisanoside”} ¥ histamine 28 % ¥%3x 4§, 5 &, FAUL
WA Fgd 37 S-S Rustd. B2, dezdyd gqises A
(1985) # 1 % (1986)°] &9 ¥ FHEFEH EHF eleutherostde B
Ex AW 794 #®arl ¢ton, diterpened ¢ isopimara-9(11)
15-diene-19-oic acide ¥d A # 7} aspinrin®© 458 Z3svtxn et

olg} Zo] oAV E FYAT el LA oI gy £FL ¥
F 7] el Ty o ool A B ATt o]FojAY. 19
4 o8 AFLAZ o] 4387 A% 71e Mol nARA, NFAA AF
3 RALe A9 e dAcld dF ARHAANAN AR ERE ALEd
Al#eta glov, AF 4R 4Y FEEL AF FITI HAoltdA
F43n . ALY E A4 B AE HYo] Jesta @) e
WF QA 71 A, A A9 AFAYGY N2 L25FER
MEst7)e] ER2 AQPAEolnt. matr B dFE AFY 2E YUY
Aoz o] &4dE& wolV] Y5 NEE 7HEAF 22 72A
28 AFsnA, Jezdve s/ FHE K4 4R #4 € £
& 34 W eleutherosides?] 3 W3 E 439



CHy X

GicO 0N,
OCH,
Eleutheroside A Eleutheroside B,
(= Daucosterol)
HOHC
CHy . o
G CH=CH~CH,0H" OH
OCH,CHy
CHy H
Eleutheroside B Eleutheroside C

(= Ethyl-a-D-galactoside)

Eleutheroside E
(= Acanthoside D)

Eleutheroside D
(= isomer of Eleutheroside E)

(* Glc= B - D -glucopyranosyl)

Fig. 1. Structure of major active components in Acanthopanax sp.



I.As 2 9y

1. A4 %

AFEEA71e¢9 AREZ (BATT ofdF AAAA A=z e
A 9.7t9) (Acanthopanax koreanum Nakai)€ A8ARZ 4Ze 249
Yol we} WA eldtd A3

2. E43H

21 duiydE 2 2% 24

AEA A8Y AATGe W, F7], o2 FE A28 AxG
e 20meshZ E4H3tAt. TS A8 5g2 AUYAZHLE 105T
A gFo] @ AR AR FFINAL, v 550CY H7|20A
el 2¥o| Aol WA 3stste] GA A HN YR F A F
3ttt ZAE2 Soxhlet #EHeR AREL 10ge LEAA ¥u
ethyl etherg& £"Z 3 8AIt &% £ AU Hsn 105TANA &3
o] HIE & HA2# F FAE SAstd AFINAG (F F, 1990).

299 d L Kjeldahlf o2 334 ¥FES 7% F d¥FAs 6268
T3 AaslAd, 2HHFE AOACH (1990)0] 39 HFL294k FL2¢
Za, f718vE Adsid NL4HERE AAST B4 FI1ES 550
TolA 2gagct B8 L A8 1ge 2% HS0:8 HiOm2 S48
3§ oL HL3t, membrane filter (0.45um)E A3 F S Eexa}
w32 A7) (IPC JY70C, France)2 243},

22 T ¥4

A|&E boiling water bathel A 5%} 718 % ¥ membrane filter2
et G A g AASAY A9 2ml o) FF4 4mlE 7HStT resing
wWol 24712 B¢ wgk F W& vh. %A membrane filter2 o 33}
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HPLC (Waters 510 RI, USA)Z 483tk & Al8v 2 5 (19909
ol wel AR 5g& #89, benzene, buthanol, 80% ethanol® 3
oy oA AASRED 32 35 A3t rotary evaporator2
Y Ax31 FHST SmlE ALY AER AR, 2P
Table 13 2t}

Table 1. HPLC analysis conditions for carbohydrates of Acanthopanax

koreanum.
Parameter Condition
Column Supelcosil LC-NH: (250 X 4.6 mm, 5 mm)
Detector RI
Injection volume 20 uL
Flow rate 1.5 ml/min
Column temperature 3BT
Mobile phase Acetonitrile : Water (8 : 15)

23 H71% 24

A8 10gel 80% ol¥& 100mlE 7}ste murg £ 10,000 rpmeil A
1087 448 F 434S Ay, e gA f9 2 gyges
Aeidt) FAAL A Y AFAD FEE ANRE & F1INY
Wo] £8le H&HAIE 5go] 80% methanol SmiE 7Het rotary
evaporator2 ZdAZ s TEE ¢H3 AAYE F 00IN H:50.2 A
83l HPLC (Waters 486, USA)E #A43ig o, £4x42 Table 29
E1g=3



Table 2. HPLC analysis conditions for organic acids of Acanthopanax

koreanum.
Parameter Condition
Column Alltech IOA-1000 organic acids (300 x 7.8 mm)
Detector UV 210
Injection 20 UL loop (Rheodyin)
Flow rate 0.4 ml/min
Mobile phase 0.01 N HzSO04

24 opvjxt £4

AgANgE dx £ (20mesh) 20gS 75% ethanolZ 23 & F2&
3o A3 ¥ F339 002N HCIZ 43 ¥ CI8 cartridge (waters,
USA)Z 44E AASRAY. FE2E &S 2 T097NY i o
10% TCA §94o2 Z&3 1, diethyl ether® TCAE AAYN ¥+ 4Y¢ &
&34

¥&dL 002N HClZ A4Ls49 ion chromatograpy (DionexAl,
Amino Acid Reactor-PCX 3100, USA)E& AM83te #4391, £4 =
L Table 33 2t}



Table 3. lon chromatograpy analysis conditions for amino acid of Acomthoparax

koreanum.
Parameter Condition
Column Sodium cation exchange amino acid column(150 x 4 mm)
Detector 570 nm
Injection 100 pL
Flow rate 0.3 ml/min
Temperature Column 50T, Reactor 130C

Mobile phase (gradient)

Time Na Buffer Na Buffer Na Buffer Flow rate
(min) (pH 3.15) (pH 7.40) (pH 13) (ml/min)

00 100.0(%6) 0.0(%) 0.0(%) 0.3
11.0 100.0 0.0 0.0 0.3
36.0 0.0 100.0 0.0 0.3
60.0 0.0 100.0 0.0 0.3
60.0 0.0 0.0 100.0 0.3
62.0 0.0 0.0 100.0 0.3
63.0 100.0 0.0 0.0 0.3
70.0 100.0 0.0 0.0 0.3

2.5 Eleutherosides® A%

1) ¥XNge] AAE

42239 F9 eleutherosides J#& H2oA AxF B, Z7), ¢
o2 F¥3Y Fig. 29 #A4d wel A8E AAe £ HPLC (Waters
486, USA)E EM3HY. :+2E F9 eleutherosidesS FE2ZAYE A
2% 44y F%E 05g% methanolo] £#jA)7) L millipore filter (0.45
im, 13mm)E o33t auto sampler (AS1000)& AH£3l9 BA439 1,

_10_



Table 48} & A0 8 A}

Sample (root, stem, leaf)

|

Crushing (-15+20 mesh)

v

Sample 2g : extraction 2 times

Methanol 100 ml —» | o

Extraction for 2 hrs

v

Filtering with Whatman No 6 filter paper

v v

Exraction Residue

v

Evaporation

'

Diluting to 100 ml with methanol (HPLC grade)

'

Filtering with milipore filter (0.45 um)

v

Analyze

Fig. 1. Procedure for extraction of eleutherosides from A. koreanum.
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2) Eleutherosides 334 &4

Eleutherosides®] & &AL Nakarairl (Japan)®] A FE& AHEsI L,
eleutheroside BE= methanol® £ vlZ, eleutheroside Ex ethanold -7/
F9] Egulgo] 1:190 &9jE AHE3t9, 242 10ug/ml8 stock solution
& e} o)2EEY &2 0.25 05, 1, 2, 4ug/mle standard solutiong
ZAsAE 200l ¥ F93t9 chromatograme ¥ AFHS A3t

Table 4. HPLC analysis conditions for eleutherosidese of Acanthopanax

koreanum
Parameter Condition
Column x -Bondapak C18 (300X 3.9 mm. 10 um)
Detector Uva20
Injection 20 uL loop (AS1000 autosampler)
Flow rate 1.0 ml/min

Column temperature  Ambient

Mobile phase(gradient) Time Water Acetonitrile Flow rate

(min) (%) (%) (ml/min)
0.0 90.0 10.0 1.0
3.0 80.0 15.0 1.0
8.0 85.0 15.0 1.0

15.0 84.0 16.0 1.0

25.0 00 100.0 1.0

21.0 0.0 100.0 1.0

32.0 100.0 0.0 1.0

35.0 90.0 10.0 1.0

_12_



3. Aoz extract & WY

31 & ¥4

434 o4y YFE AR 20cm FHAA Hold F HAHe] & 05
cm~2cm AT &718 05cm I7|E gl 500 ml EF ZaAF
242t 20g Wi B9 & 27EE FHYL FEH g5 dHsg e,
o g FLFEE7)Z vacuum 500~600 mmHg, 60T, 100 rpmelA &3}
At

A £&L 35~50BrixZ &% FEE 47 E HFWd Had
105CeA AxAZ F 138 E §FE 78 F F&4d AL & A
gog o] REAEFNUIL, eleutherosides TE&L FE2F F9
eleutheroside B9} E & %8 A8 9 eleutheroside Be E oz 1}
o] WEL(%)E EAIEAT.

1) 4vld g F=&

A& 20 g9l ethyl ether, hexane, ethanol, methanol, & 300ml¥ 7}
slo] Z+7te] £wj7l B F UE 2% 9 water bath (40, 70, 70, 80, 65,
100C)oll A 5212 F&38tdtt.

2) JdEE Fxd F&

A& 20gol 0, 20, 40, 60, 80, 95%9] ethanol® Z+Zt 300 m!¥ 7}5tod
Luj7 BE F Y %9 water bath(100, 100, 95, 90, 85, 80C)lA]
SAIZE F&3H .

3 ANBdE F&

AR 20 gl 50% ethanol 300ml #2 7183, 95°C2] water bathol A
ztzt 1, 3, 5, 10, 15712 B¢ #4844

_13_



4) +x9 &
AE 20gel 50% ethanol 300ml ¥ 7babx, Z+zk 20, 40, 60, 80,
100Cl A 5A12 B¢ &8t

5 F&3I+Y F&

AlE 20ge 50% ethanol 300 ml-& 7}3tx, 95°C 2 water batho)lA 5
Al Ft 1A FE3t i g3 d FAE 1A e 22 0
Hog 23 3aF F&39 T
F2 782 BH~-50BrixE $FE FEEY dFE YFEA A9 105
CollM AzAZ F 1Z8E FFE F3to FE20 AL T NEFoZ
o] ME-&(%)2 EASA L, eleutherosidesd F+&7&E #&& F
9] eleutheroside B9} E¢] #3F& A& %9 eleutheroside B9} E9 ¥
o2 o] A

4. 94 ¥ pHl 93 Eleutherosides9] A4

Eleutheroside B E& %7} 22 10ppmS! 8 A& 40, 60, 80, 100
TAA 521 &2t 71E3¥ F eleutheroside B E9] &#F-& 33t}
pHol tid &4AF 2 ANE24ET A4deR 742t pH 3, 4, 5, 79 &%
298 9E F eleutheroside B8 E9 %7} 42 10ppmel EE4 4L
ZAT F 100CHNA 523 71dd ¥ eleutheroside BY E9 ¥ & & &
sk ot

__14.-



m 23 32 g

1. MoV o33y J&

11 Hezdvo dvt Y& =4

4234 HoeZduE 99 FEstd RdR e 24 BAR A
T Table 58 28t} & H9o wha} 298~390%2 dolA b4 =
A vdebgoy FAH f942 Aok 2% gwd gge e o
71 &7z 2.34, 423%2 L Hsteq I FFo] 3tk HFEL &
717 452%% 7HE wked, oy E7]d EAES ¥ gEQ Ae=
o A xl e},

Table 5. Chemical composition of Acanthopanax koreanum (%).

Part Moisture Ash Crude fat ;ﬁg‘; Crude fiber l\zfggz‘“free
Root 238 298  2.34 423 207 - 260
Stem 212 302 212 4,06 452 24.4
Leaf 163 390 1.93 352 44.4 299

12 F71 Q% @39 93

TEHAZ]H W& 494 47y £719 4% &% Table 63 &
(. g TFFLE 0¥ FHE Ao] 9706 mg/l100gL 2 5 =#E A
oy 178 o Fol #&A717F 2o wa A wsich ZEF vl
Hags 7493 9¥8d s Aa7l 599 $8¢ AlgRv EgAv 74
o +&% A8 99 & A Alolol= Aozt i

_15_



9de] &7 Hezdve Rl FrIAE BN HAde Table 694
By npe} o), #EL HE, £7], A4 FF 6896, 7286, 1,089.4
mg/100golom, Balel E7|RE oM o Estrh.

e 9456~9975mg/100ge 2 BHd 3 Aol= It vt
2 Beoq 2ok QoA o k3, 24 PTEELS 171.7 mg/100 go]
Ath. 2@t Na, Fe, Zn, Cuc 719 RedA Z+Z7 36.7~39.5mg/100
g, 21.3~234mg/100g, 85~92mg/100g, 3.7~49mg/100geld e, L1

T E7)9 BeldAy o @3l o wotth wety Medne IR
S HEFHew ZFol 8359mg/100g, ZE°l 971.3mg/100g, vt2vl%ol
1687 mg/100geI 3L, YEF, A, o}, F&7t &z 388, 186, 85, 39
mg/100 go] A .

Table 6. Changes in mineral by harvest time and part of A koreanum
(mg/100 g).

Harvest
time

May 20 Stem 5384 5606 764 2.1 2 21.3 114 33
July 20 Stem 7984 8643 1686 373 244 16.9 3.8
Stem 7286 9706 1197 367 234 9.2 3.7
Sept. 20 Root 6896 9456 982 395 213 85 49
Leaf 10894 9975 2973 401 112 79 3.2

Part K Ca Mg Na Fe Zn Cu

13 87 R 948 3 @32 4z

434 Hdeody Ui £7)8 5 7, 989 44 s¥so F §FE
4% ZAde  Table 7904 He Higt Zi, olF £3F9 HPLC
chomatogram< Fig. 3, 4, 59 &t} Glucose®t fructose: 821719 #
Aglel ZZ 071-0.75%, 031~034%E #Fol Aoj7l fllon},

_16_



sucrose™ THA|7|7t 2o d utel oha Frhete Aol A .

g 494 HedTE 9 &% R 3 ¥§FE glucose’t
0.82%, fructose’t 0.64%, sucrose’} 1.29%=A sucrose &#Feol 713 =®
ey, £7)9F Yol E glucose, fructose, sucrose?t 24z} 0.75, 0.34, 0.21
9} 1.21, 1.05, 058% =2 glucose %ol 7F3 =ttt

Table 7. Changes in carbohydrate with harvest time and part in A.

koreanum (95).

Harvest time Part Glucose Fructose Sucrose
May 20 Stem 0.71 0.31 0.16
July 20 Stem 0.64 0.29 0.19

Stem 0.75 0.4 0.21
Sept. 20 Root 0.82 0.64 1.29
Leaf 1.21 1.05 0.58

_17_



HE'T

S\

2.53 <.41
Fractose
4.82
' Glucose

Sucrose

Fig. 3. HPLC chromatogram of carbohydrates from stem of Akoreanum.

L_

Fractose
4.8p Olucose

- a—

T 24 Zon

21

Sucrose
04

Fig. 4. HPLC chromatogram of carbohydrates from root of A.koreanum.

L

.24 2.9
Fractose

.20
4.83 Glucose

9z Sucrose

Fig. 5. HPLC chromatogram of carbohydrates from leave of Akoreanumn
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14 8377 2 1948 7713 §3F9 A

A3 Heozty YR E7E 5 7, 984 4z 83t {714 §
2 A% A3y Table 8% 1, HPLC chomatogram< Fig 6 % Fig.
73 #Zch

719 F 714 §FE& 9, 7, 59 +¥o] Z% 5049, 3582, 3810
mg/100gl.2 F&A7|o] we} whdk Aoyt AR, F8 FIAHE
succinic, citric, malic acide]l 1%} Succinic acid 32 9¥ &3 o]
177.7mg/100g2.2 743% 59 +&d) 8] Z+7h 124, 108%7F &3k,
citric acid& Z}zt 619, 552%% #% Aozt ol At e F8 {7
A citric acid’F 51.2mg/100 g2 7F #Wk3, I th-Eo] succinic acid
4325 mg/100 g, tartaric acid 8.4 mg/100g, malic acidmg/100g %ol 1,
lactic acide &, £7] E5FdA FEHA &t #ale F 714 &5
£ 1243 mg/100ge & E7]9 vgte] F3s] 4L o] FHHA ol A
S (1985)0] Hig X4t edme {r4 EAA A vz, F
F714 EFL ok g

Table 8. Changes in organic acids by harvest time and parts in A

koreanum (mg/100 g).

Organic acid May 20(stems) July 20(stems) Ste mSSeDt. ZORoots
Oxalic acid 15 1.6 14 21
Maleic acid 2.8 39 34 27
Citric acid 98.2 58.2 1524 512
Tartaric acid 19.2 241 232 84
Malic acid 53.2 83.2 08.7 57
Lactic acid - - - -
Succinic acid 163.7 143.7 1777 43.2
Formic acid 39.2 38.7 42.8 73
Fumaric acid 32 4.8 53 37

Total 381.0 3582 504.9 1243
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. ~. 31.87
Fumaric acid

Fig. 6. HPLC chromatogram of organic acids standard.

Succinic acid

Fig. 7. HPLC chromatogram of organic acids from stem of Akoreanum
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15 F8A 7| g ofnxAt §FFe] W

434 Hezwe & 5 7, 984 4 FEEq oluxit FHFS
BEMg A Table 99 21, ¥4 chomatograme Fig. 8 ¥ Fig. 9}
Z},

17% 9 olmux4kg A A7 1258 FRE & INL, F #§F2
$ 8 A7) upE} 3356~4860mg/100 gL 2 9o $&F Aol M} =k
k. Aezn Z7)d FHH Ude FL& olvlAl2 arginine, phenyl-
alanine, glutamic acidel$1x, ©] ¥ arginine®] 409-~46.9%% 23|35t}
£ (1994)0] dodwel drjjo] thsfA ofn|mitS 45t glutamic acid7t
160795 mg/100 g2 7H3 ®ska, F olvxAihe 9202.07 mg/100 gl A Th
= Bus vudd, 4oy Z7)de drfd vlatd 4dE] AL Fol
FEo AU

Table 9. Free amino acids with harvest time of A korearurm(mg/100 g).

Amino acids May 20 July 20 Sept, 20
Aspartic acid 0.73 058 0.67
Threonine 0.32 0.23 0.18
Serine 6.14 432 593
Glutamic acid 4.21 4.74 451
Proline - - -
Glycine 1.32 0.84 155
Alanin 0.52 - 0.14
Cystine 0.37 1.82 2.38
Valine 0.13 0.18 0.14
Methionine 0.28 0.74 2.38
Isoleucine 0.51 0.21 0.12
Leucine - - -
Tyrosine - - -
Phenylalanine 578 4.29 6.31
Lysine 1.14 1.02 091
Histidine 0.42 0.87 0.98
Arginine 17.54 13.72 224
Total 39.41 33.56 48.60
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Fig. 9. IC chromatogram of amino acids from stem of A.korecnum

_22_.



16 877 2 299 cleutherosides®] W3}

1) Eleutherosides®] 334
Eleutherosides 22-& A#Fat7] 93t EF 529 HAFHAS 44 25
= Fig. 103} 2t}

AFAde 3ALAAL eleutheroside B7} y (area) = 9000.1 x x (ng) +
18,963.0 (R? = 0.9984)0] 1 11, eleutheroside E7} y (area) = 36784 x x (ng) +
85457 (R* = 09984)2 =9 FejZ <l Ao AddA7 AU

Retention time Fig. 11914 Ze] p-Bondapack 18 (300X4 mm)
column$ A}&-3te] Table 28] Aoz EA431%2 9 eleutheroside B
4.74 min, eleutheroside Ex= 10.03min ©|t}. UV 210 nme| A eleuthero-
sides®] H& ZT & eleutheroside B7} eleutheroside E Bt} ¥ 3kt

i y =8.0001x + 18.963
600 A° =0.9984

Area( X 1,000)
8

200 r
y =3.8784x + 8.5457
A =0.9984
0
0 10 20 30 40 50 60 70 80

Eleutherosides(ng)

Fig. 10. Calibration curve of eleutheroside B and E.
-m- Eleutheroside B -o- Eleutheroside E
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2) A7l 2 299 eleutherosides #F2] A3

43N ey URe E71& 5 7, 0¥ £33t e@dNe] Fa of
ZEd2 4337 eleutheroside B9 eleutheroside E %#& £4&% 44
= Table 103} Z3tx, o]& &3¢ HPLC chomatogram+< Fig. 11, Fig.
12, Fig. 13 vFeRARAcH

Table 10. Changes in eleutheroside B and E of A. koreanum by
harvest time and parts (mg/kg).

Harvest time Part Eleutheroside B Eleutheroside E Total
May 20 Stem 512.7 6312 1,143.9
July 20 Stem 3785 472.4 850.9
Sept. 20 Stem 549.2 653.1 1,202.3

Root 483.2 5314 1,014.6
Leaf 255.9 nd * 255.9

*nd | not detected

F8A 7Y mEMs dedde A% HAHK7 THY £HE A
Bt 549 8% Ao] eleutheroside B #3F2 512.7mg/kg, eleuthero-
side Ex 6312mg/kge 2 2+2} 1.35v), 1344} it Tzt 9¥€e
B35 ARE eleutheroside BS E7F 2+t 7.2%, 35% wgith ol A ¥
48 Al7)o) wtet gFo] Ao)rt U= AL eleutherosidert 23+ A} §
Jgdol7] wie] LAY Fo] B A|RYE 9] AlFEE 99
o] Fol B 9o] FAHHE RoR AGET A F (1996)°] JHA L2y
ol A} eleutheroside E ##2 dERT} &7l&e ANFF ALdFE w84
1 By eRe dA}A

T8 99l FEF Hozy }F9 A eleutheroside B %
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E7)o A 5492ppmo.Z 7HE =3, e o delM ZZ 4832, 2559
mg/kg2. & dolA 714 st} Eleutheroside EE £7)9] A 653.1 mg/kg
oz BA R Egeon, ddMe AEHA Feol, Fde
eleutheroside E7} Aol &5 A & Aoz AZddg o F
(1996)< eZ&¥% 259 ¥ (BE) $9 eleutheroside E §%E& 4
% A, st edee 1,925ppm, ezl 1,103ppm, A&ed
o 691 ppm, AL a¥ o= 348ppmolgtn B 139t} Eleutherosides A
e BEAR NG FAAd @o] §fHe dvin e, £ M &
ARE ¥oe He JdAE ANER AESARAE BEF3n 7§ (199%)
1% AET o =gk

e



R KZ2dd

5. Eleutheroside B

Fig. 12. HPLC chromatogram of eleutherosides from root of Akoreanum.

——— A
T

Eleutheroside B

Fig. 13. HPLC chromatogram of eleutherosides from leave of A korecrum.
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3) %49 ecleutherosides ¥ %2 W3}

degdHe 718 FHEE 994 +H38 o eleutheroside Bt E &
FS EME HAde Table 113 23tv}. Eleutheroside ##2 UF-o
Bo] ¥&T 5 eleutheroside B E ®5 ¥t} Eleutheroside B %2
5 Aol 567.3mg/kgl. 2 1A Rl < 168 Btoh ¢HE &F Ao
£ 28 334 Atolel 7HF .z, 49 534 Ateld 713 A it

Eleutheroside E 332 &l #A8l0] eleutheroside B FFHU} =
k2, F#EE FF Aolw 334 434 Alojo M A ol | T
(1986)e] A& HATA /tNeddE dAdeR BN A Hag o
AR 82 i Aozt Aoy, ¢80l &4 F eleutherosides %
o] F7tete AL 4ABA

Table 11. Eleutheroside B and E from stem of A koreazum with trec ages

(mg/ke).
Tree age(year) Eleutheroside B Eleutheroside E Total
1 3716 4244 796.0
2 397.1 471.3 869.0
3 498.4 547.2 1,045.6
4 549.2 653.1 1,202.3
5 567.3 676.7 1,244.0

2. #2284 Y& extract®} eleutherosides?] +& 5 &

21 F2& 8&vjol & extracts} eleutherosides?] 2 $+&

9ge] +83 4344 Hdodwe E71E E, vae Jdge duyz, &
Ao.8 F&39E W, crude extract$} eleuthersides &€& 4% A
< Fig. 148} 3}
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Crude extract= "et&3 B9 A% 47 732 7.19%2 A9 Hlx3t
3, ole&e A¢E 512%=2, Eolut Wk HEME Eurt. ol
2, #ike gIME 06%2 F2 &0 H vt ER FEIHUYS
W F& F&o] M w2 AL AR TFRH AT Y, AHA, ¥
4, 222 2 F9 13 dANEEY £&d 7U% AR Az ET
F 519792 g e 2o I (Bl &3te A4S 60CTAA &, Ag
g, e 9 JdHEZE F&3AE W &2 $€L 7Z 93, 158, 135,
31%%, & &ujd & 42 E 97 A Aol

Eleuthersides &2 o&t&& F234S 9 697%22 7IF =%,
HgEo] 655%, 0] 61.5% woIAL, AHZ 9 it o= AY &
57 ¥Utt. & $vd @ FEH= eleuthersidess} FEFEY F
L A4 ez Jezdye FEFE AZd M ALEEH e
gt B Efsle &35 Aol ulFAF Aoz BAHU.

S — 5w - ] 100
20 180 —
R

by °
R ®
D 15 - 160 >
© »
2 8
@ ]
g 10 | 14 8
& @
3 £
(]

5 r 12

Water MeaOH EtOH Ethar Hexane
Extraction solvent

Fig. 14. Yields of extract and eleutherosides from stem of
A. koreanum with extraction solvents.

-w- Extract -e- Total eleutherosides (B + E)
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2.2 Ethanol ¥ %] W& extract®} eleutherosides® F#&5&

Z719 9L dghe FEEE 3E89E W crude extract®} eleutherosides
&% &2 Fig. 15, Fig. 16 &tk

e ¥/t 224 E qude extract &L 7ASHAT eleutherosides 3
28L Frhetd Az Avte F%E& Jehlloh Extract &80 3l
o] A ethanol X 40%74A = £7] AlRAA 65%, AoA 153%E ethanol
0% (ZF)ol vls] FAa Fo] SutdtAdA T, 60% olFoAMe i & Fo
Z QoA 3 Y, 95% ethanollX &7 49%, o 112%= 713 &gk
th o]lHF F& A Fo F(1979)0] F4tolA djEE FEEE A4
AAEg AxPd 497 vzt

25 100
20 | 80 .
R
-~ h)
X o
‘§15r 1 60 :
1))
.;‘ g
- D
810 | {40 Q
% 2
1] .\.\.\"‘\_‘\_. 5
o
5 | {20
0 N— : — 0
0 20 40 60 80 95

Ethanol concentration(%)

Fig. 15. Yields of extract and eleutherosides from stemn of
A. koreanum with ethanol concentration.

- Extract -a- Eleutheroside E -o- Eleutheroside B
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R o
5 15 1 60 "=
° 7]
-; -ﬂu)
— =
T [7:]
@ 10 {140 ©
: 2
w 5
2
5 120 W
0 1 1 i " e —— 0

Water 20 a0 80 80 95
Ethanol concentration(%)

Fig. 16. Yields of extract and eleutherosides from leaf of
A. koreanum with ethanol concentration.

-a- Extract -o- Eleutheroside B

Eleutheroside EY % %7}&& ethanol 357} £&+F% 781
=, ethanol 40~60%7tA= F7H&Fo] AAR 1 o]4ke] FrelME
A dAEH.

Eleutheroside B ethanol ¥=7F #3458 B %ol FEHALY,
Ao M= 95% ethanolE A& ines FZ3te Aol8 QAT F71 AN
1, eleutheroside Ex A& A got ddle A &-{H A &= A
oz wodd. gty dedve FEd4E Ax¥ Fee 1498
eleutherosides ¥ #& ne@rtd & &2 ethanol ¥ 40-60%
7} otgrg Rog wuhE )

23 3% A7 9 & extract®} eleutherosides? F& 4+&
FEAE 2dsid €719 YoM DA extract¥ eleutherosides
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9] & £&¢& &A%Y FA+L Fig. 17, Fig. 187 vt &A% 2
$& crude extract®}t eleutheroside =% %7k vl crude extract®l 73
45 5A FE2AAE FFEGL, 2 o)FE T FUIE dE
15215 &390 E& o E7125EHY & F&2 66%, d22HEHY
& £82 21.3%0I10T A FF F£E2 3L FE FEAUE |
Z27] 2 QoA #2745, 203%°l0 1, 5A1% % F2E A+ 44 68
21.3%°1th 15717t 9 F&& R diy]std 3 &8 AL 2
o @i} 70.3~94.1%, 5A1F FEF AL 924~97.6% FEolATh

25 ~=—= 100
20 - 180 —~
R
;Q‘ he
)
o5 15 r 160
o (7}
.; :E
° 7}
3 10 140 O
= o
3 £
W - —u 3
5 / 20 T
0 (. —— e eedes e — 0
1 3 5 10 15

Extraction time(hr)
Fig. 17. Yields of extract and eleutherosides from stem of

A. koreanum with extraction time.

-m- Extract -a- Eleutheroside E -o- Eleutheroside B
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Extraction time(hr)

Fig. 18. Yields of extract and eleutherosides from leaf of
A. koreanum with extraction time,

- Extract -o- Eleutheroside B

Eleutherosides® Hl&d A¥golcd 5BAL FA FE2HE
eleutheroside Ev= Z7]olA 649%2 15A17 B¢ 43 A Hdld
94.2% &0l eleutheroside BE €7]9A 73.2%, YeolA 87.2%2
1541 B¢ & A d A 95.7%, 97.6% FEelA. wekA
FEALR % A AVt viFA"E Aoz wddn

24 #& &%) B extract?} eleutherosides?] & F&
FZ2xE 2Y3tyq 719 YoM dolR extract®} eleutherosides
& &2 Fig. 19, Fig. 2034 Z3t 3% &7 &€+ % extractd}
eleutheroside B ¥ E9 %5 $:8& 25 ZF78tE A%e Jehyglen,
extract & & 0CTAXNE G g9UsA Frlsld oy, 60T o4
9] ExeMe ANYorg eetden, 80T 100TAA 7 &7ldAM e
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50, 66%°1A 1, HellA = 186, 209%°I AT

Eleutheroside B9t E9 &2 60C7HA & ¢&4vts] Fr7ksityr)l, 1 &
REs F33) A4std 80CA eleutheroside Be €719 oA 44
71.2, 89.7%, 100CeolA Z+zt 74.1, 90.7%°]191 3L, eleutheroside E= &7]
off et F& = o 80TA 67.7%, 100TCoA 709%c| At waA F
F25e 80T o]ido] HFE Aoz YZHUT

25 e e eee e - 100
20t 180
R
—_ b=
R ©
515 | 0 =
® @
-; %
- ‘@
S 10 | la0 ©
: ;
t 5
&
7| .__"_/-/. {20

0 : : : 0

20 40 60 80 100

Extraction temperature(T)

Fig. 19. Yields of extract and eleutherosides from stem of
A. koreanum with extraction temperature.

-m- Extract -a- Eleutheroside E -o- Eleutheroside B
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Extract temperature(T)
Fig. 20. Yields of extract and eleutherosides from leaf of
A. koreanum with extraction temperature.

-m- Extract -o- Eleutheroside B

25 $Z& 349 B & extract®} cleutherosidesd & &

A9 32 ZANAN T FL FE2XHUQY 50% ethanold F&-&1f
2 39 9ToA 5AES F& HAFE MEFHA g Ao
extract ¥ eleutheroside B8+ E9] & &< Fig. 219 29t}

Extract &< 1% 6.15%, 23 1.28%, 32k 057%°1Lo9, 537X
Z3te] dojF HAFL 835%0IAUh FE& FEL 1A FEAM HAH
o] 737%, 23 F&1AM 153%, 32k FEA 6.8%°lUct. 2 337
A F&3}A9E AT ANE 20g FA4 @A eleutheroside B8 EY &
e 1, 2, 334 27 168, 36, 08mgo.E 13 F&AN AAF of
v ¢} 77.8%7} FE2HUL, 2319 3ol e 2 16.6%, 3.7%l At
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Extraction number

Fig. 21. Yields of extract and eleutherosides from stem of
A. koreanum with extraction number.

-m- Extract -a- Eleutheroside E -o- Eleutheroside B

26 Alm AA@ YY) G extract9) eleutherosides®] & &

444 dedy 2718 AANE Pyd g, & AR d¥E 05cm
2 ZA ZAE23, dF= F43819 50% ethanol® 2 S5AHEL &3]
He 9 doA extract$} eleutherosides®] & &< Table 129 v}

Extract &€& A E& E4% Aol & Lvo we} 142~163%=
A AT AR 23~248] Egtt}h 18} eleutheroside BSt Ex= ¥4
& Aol Lujo wi} z+zZF 70.7~81.8%9 529~634%2 AAHF A8
& &2 eleutheroside B °F 1.04¥}, eleutheroside Ex ¢ 1.1vu}
ol Al HAY T 2 Aoyt gldth ol eleutherosides?’t tH&
ARG Ao &/3tn 317 diEd 43 Ao A" AR A
ole & Aol7t AR gL AoE HATEHUY
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Table 12. Yield of crude extract and eleutherosides from A. koreanum
with different sample treatments.

Extraction Eleutherosides yield(%)
Treatment Extract yield(%)
solvent B E
Water 72 78.9 46.1
Cutting
50% EtOH 6.1 75,6 58.2
Water 16.3 31.8 52.9
Grinding :
50% EtOH 14.2 70.7 63.4

3. 4 3 pHoll 9§ eleutherosides?] AA

31 ¢ A% AAA

Eleutherosides®] el g AAPE AEF 7] #38tY eleutheroside
Bs} E7t 242} 10ppme2 A" EE £9& 40, 60, 80, 100CTE A
o FeszoA HE3EA AZFE R eleutherocides®] 3% WE RA
& Z3= Table 137 29k}, Eleutherosidest®s Aol o9 <tA® 3¢S
de& & F AN

Table 13. Stability of eleutherosides with heating temperatures.

Component (ppm) 40C 60C 0T 100T

Eleutheroside B 95*x0.7 108*06 98*+07 10707
Eleutheroside E 10.1+05 9806 10207 99+04




32 pHel di& AAA

pHel 3 eleutherosides?] AL Lolw 7] & 0.1M citric acid
2} 0.1 M NagHPOso] &5H 02 eleutheroside B 2 E9] F%7} 10 ppme]
o pH7Y Z+2F 3, 4, 5, 6, 79 & 95 FA s 100TAA 5AIHF ¢
NG&9S W eleutherosidesd] &% #3E FAH A= Table 149
#o

pH7t 2olA ol e} eleutherosidesd] ##H-< As i pH 4 ol st
¥ 3335 748999, eleutheroside B+ 38%, cleutheroside E+ 46%
7t e Aoz £3d Aoz AwHAL

Table 14. Changes in eleutherosides by different pH at 100T for 5 hrs.

pH
3 4 5 6 7

Eleutherosides

Eleutheroside B(ppm) 6.2°*  88° 9.2% 10.1° 9.9

Eleutheroside E(ppm)  5.4° T 9.0° 9.8 10.0°

* : Duncan’s multiple range test (P = 0.05)

4. A & AN Azxd Jozdy VAo FLAE

41 He#dy Hde YA 2 FrAR

Ao Mo AYPAAE T3 Mgy AQE Axs}rd gRe F
& 27& 40~60%9 ethanolZ ¢ 90T 2= & HA7 FFd e
Aol J4F uigA st watA 43 HezduE 9¥ F#d9 =23
50% ethanol® 90TCelA S5AIERt F&38 o HE Yo7y AR 7
& vmaHeh AY YR ¥ F/IAHE @S Table 158 Table
160 A 9} o},
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Table 15. Proximate chemical composition of extracts(50°Bx) from
A koreanum by water and 50% ethanol(%).

Soluble solids

Extraction
solvent Moisture . . N-free
Total Ash Fat Protein Fiber extract
Water hl.8 482 402 339 320 0.12 3752

o0% ethanol  52.6 474 387 351 348  0.09 36.45

TES BEE FEF Fdo] 518%E 50% &dIZE Y 526%KT}H v}
4 AL, JHEA ZHEL 08%7F Btk HEH 2HAT E FEE
ol X Z+zh 4.02%, 0.12%%E 50% C@E FE2ERY 2z 0.15%, 0.03%
HoE%n, 2A%E Zedde 50% dge FE3E0 G 012%,
0.28%7} ¥ B

F7148 32 Mg Adsine & FEE4A Eton, K
2,1844mg/100ge 2 50% dgE FEFERY 1134, Cad 18923
mg/100 g2 2 1.044), Na2 156.8mg/100 g2 1.07Hl, Fe2 63.8 mg/100
ge2 1154, Zne 425mg/100ge2 1.05¥, Cut 215mg/l100gl.2
1.04¥07F 42 #9kh Mge 4548mge/10gl 2 50% dge F2E8
4825 mg/100 gt} 27.7mg/100 g 2o},

Table 16. Mineral contents of extracts(50°Bx) from A. koreanum by
water and 50% ethanol(mg/100 g).

Extraction solvent K Ca Mg Na Fe Zn Cu

Water 21844 18923 4548 1568 638 425 215

30% ethanol 19319 18163 4825° 1466 554 404 20.7°




42 Ao#y AA9 F HHF

& % 50% ethanol F1Y¢] falgd FHE £A% A= Table 174
2t} Fructose §FE E2 FEHNL W7t 377%F 50% ethanol Y
320%R.t} 057%7F =k} Glucose$} sucrose™ 50% ethanolZ & &
Aol zZtzh 418, 442% =% B FEERY Y4 AT 2 F (19902 7}
Ao dy F&8(25°Brix) 9 #832 fructose, glucose, sucrose?t 24zt
05~1.0%, 1.3~14%, 12~18%%32 Rasiged, 2&8 279 o3y
T Hed ZAgo|AAT AAHQ FF2 Hedy JAddA o g3kt

Table 17. Carbohydrates content of extracts(50°Brix) from A koraenum
by water and 50% ethanol(%).

Extraction solvent  Fructose Glucose Sucrose Total
Water 3,77 407 343 11.27
50% ethanol 3.20 4.18 442 11.8

43 Jdezy A9 pH B {714 #F

€ 9 50% ethanol F149] pH ¥ 4 &g vlwg A& Table 18
of Yelllgdz, §714F #3FL Table 199 2l pHE 22 223 A4
ol 4622 50% ¢2e Y 47Rt} thd W@oky, AL FFL 0.16%7 =
Atk Fob 2 (19792 A4 (AE)E EFF 50% ethanol® YL A=
€ o pHE ¢ 58~60°1%tta BRaslged, Hezds AL ojnr}
% AdE Ha JAH

Oxalic acid ¥ 9%¢ 7148 BAF A3 8Fo] &UHNUT, 422
v A Feo] Fo H7]AH citric acid, malic acid, succinic acid®] ¢t}
B2 &3 L& 9= succinic acid7} 8462 mg/100gE 71 B3, citric
acid7} 7743 mg/100 g, malic acid’} 7053 mg/100 golglen A 3L
2,750.3 mg/100 g2 Table 189] A% 318% Kt} thA i)
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Table 18. pH and acid content of extracts(50°Brix) from A. koraenum
by water and 50% ethanol.

Extraction solvent pH Acid content(%)
Water 4.6 3.18
50% ethanol 47 3.02

50% ethanol®] Z19e)A & malic acid’} 9242 mg/100g=2 7H¢ =%,
t}2-9] citric acid, succinic acid ©olen F4F FHFL 25209 mg/100 g
o2 & Adrv} ozt vA JERT 2 F (199002 sty FE&E
o] A lactic acid, oxalic acid, citric acid, malic acid, succinic acid, a
-ketoglutaric acid 5 137F4] #7]4AH& FAsP o0, o F a-ketoglutaric
acid 7b 7H¢ Evhe Ruge ozt Ut A F (1985)L JHA L3
Z 7)) A citric acid, malic acid, succinic acid, fumaric acid, maleic acid
5 5%9 #7148 FASY citric acid?t 7HE Bo] #FEHA UATE B
a2ohE ¥lLd Aol

Table 19. Organic acid content of extract(50°Brix) from A. koreanum
by water and 50% ethanol(mg/100 g).

Extraction solvent

Organic acid

Water 950% ethanol

Oxalic acid 10.8 9.7
Maleic acid 16.2 18.7
Citric acid 774.3 753.2
Tartaric acid 1949 139.8
Malic acid 705.3 924.2
Lactic acid - -
Succinic acid 846.2 6124
Formic acid 1723 49.7
Fumaric acid 30.3 13.2

Total 2,750.3 2,520.9
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44 o7y A9 oAt FF
& R 50% ethanol #&894 & ofrlxAl ¥FE E4F HAgs
Table 203 2t}

Table 20. Free amino acids content of extracts(50°Brix) from A koreanum
by water and 50% ethanol(mg/100 g).

Extraction solvent

Amino acids Water 50% ethanol
Aspartic acid 1.3 2.7
Threonine - =
Serine - 184
Glutamic acid 14.0 32.5
Proline - -
Glycine 3.2 _ 7.9
Alanine - -
Cystine 2.5 54
Valine 34 2.2
Methionine h 49
Isoleucine - 2.3
Leucine - -
Tyrosine - . -
Phenylalanine 18.6 43.3
Lysine 5.8 6.5
Histidine 4.2 1.7
Arginine 1322 214.3
Total 185.2 348.1

1789 otuxitg NG d3 B 3% AdoMs 959 ofuxit
of gglEo] F ofu]:At ¥HL 185.33 mg/100 gol A} 50% ethanol &
FE2WE e B FEAM HEol HA FUY serine, methionine,
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isoleucine Fo] o A& 12F& 3¢ T AN, F FTHL 34814
mg/l100 g2 & Yo v 1.88v] =tcl

Mezdy oo FHHFE F8 ofulxAibE  arginine, phenylalanine,
glutamic acide|$1 3, ©] £ arginine®] 61.6~71.3%& At 2 %
(1990)c] Ri1gh 71A 9.2 ethanol F&E(25°Brix)e] & ofvxAl #
A Ao vud A, HNZEY FEEAA HAECl HA &d
glycine, cystine, isoleucine 5°| ©§ F&¥ W9 tyrosine® leucine2 HE
H2) gk, F olv x4t ¥FE JHAE FEF 53.06mg/100 gt
E B ol TRHA UM

45 A97dv A F9 eleutherosides ¥ %

E ¥ 50% ethanol FEEQ F8 o=t FFE ENG FAAE
Table 203} 2o A €FL 2 FE3HE 1 7.11%2 50% ethanol2
o} 129 ¥=4k3 total eleutherosides®™ B2 F&% 739 990.84 mg/100
ghtt 50% ethanol2 &% Z°¢] 1416.10mg/100 g2 1.438] ¥ 3%t}

Table 21. Eleutheroside content of extracts(50°Brix) from A. koreanum
by water and 50% ethanol(mg/100 g).

Extraction Eleutherosides content( mg/100 g)
Extract(%)
solvent B E Total
Water 711 58521 405.63 990.84
50% ethanol 593 6b62.54 763.56 1,416.10
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V. & ¢f

dedd FH(Extract) S Axst7] AT F&F HArs HH #2237
€ FEHLA £ HeBH FHAY R FEXFA »E /& AL
&% dste] B ATEAARE 2.5 o 2o

1 434 dedy Jie A =4 59 mat 8&eo] 298~390%
o2 QoA T3, ZALH GRAL A7 193~2.34%, 352~
4.23% =X e QA Bkt

2 7% A7 2 B RAE §Fe B¥THoE AR KUb 8B9
mg/100g, Ca 971.3mg/100g, Mg 1687mg/100g, Na 388mg/100 g,
Fe 186mg/100g, Cu 85mg/100 gelRth. Catx FE8A|7|7} =@ S
E dA3) FUtetAn, 719 Bl b el & FII4E)
et

3. FHA7E €7 F9 F §FE glucose, fructose. sucrose’} z+Z
0.71~0.75%, 0.31~0.0.3% 0.16~0.21%°] 2™, sucrosex= F&A|7]7}
Fojgol wet v Frkste Aol HEd = sucrose’t, £719%
RellM = glucose o] 7HF E okt

4. 8714 F /714 %S 381.0~5049mg/100 g &2 FEA| 7)o ula}
g4 ZolZt ATk F8 #7142 succinic acid, citric  acid,
malic acidel 1, B rties £7]8F oA o] =)

5. opm| =it 12FE FAY F ANew, FFol JMF L opvit
arginine®| A F opvw4t FHFHE F£HA|7]o wek 33.56~48.60
mg/100 g2.2 99 &% o] 713 =l

6. TZA7]o] W eleutherosids THF-E 99 &3 Ao, RYdz &
Z710 A, 8ol BETE 81, YA eleutheroside E7t H&

= A skt
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Z7d w& Extract ¥ eleutherosides & &< Jde& %7}
&2 AT WA eleutherosidesT & 71 Aot
2 & X4 eleutherosidesT&ol BF wked], 543t
FZ59S W 15N F&F A vt ZHL 90.6%, eleuthero-
sidest® 96% FEoltt £&2%d WIPME LE7} 2S5E A Y
3} eleutherosides T&°] 257 F7l8tH o, 100CoAA A+
6.5%, eleutherosides T&& ¢ 75%°IAtt. F, & 4v9 d&@L
FEE 40~60%7t, F& AT AR, 2R 80~90C7F 4% A
o7 BusUth
HAXNFEZANAN 27 50% ethanolZ F&8te A xF Hedy F
FEL A UYEC) 482~474% 0.2 2L He 2N dH o
A1, Ca K, Mg 5 F7IAEc] 45~53%, 3ol 11.27~11.80%,
f714ke]  3.02~3.18%, olvliAto] 18533~34R.14mg/100 g, eleuthero-
side B} E7} 990.84~1,416.10 mg/100g &5 At}

92,
T
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