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Abstract

In order to investigate the optimal conditions which affects to extraction of
ginseng extract and saponin in ginseng exiract, experiment was carried out varing
with ethanol percentage, extraction time, temperature, solvent and plant parts.

The results are as follws:

1. The amounts of ginseng saponin was increased according to increanation of
ethanol percentage while the amounts of ginseng extract was decreased.

2. The amounts of ginseng extract was increased as the prolongation of extr-
action time, on the other hand, ginseng saponin contents increased until 40hr.
and decreased after that.

3. By the raise of extraction temperature, both of the amounts of ginseng
saponin and ginseng exiract was increased two times and four times, respectively.

4. The total amounts ginseng extract was obtained 22.86% when the water
used as the extraction solvent, 11.28% on ethanol and 11.04% on methanol, in
the order. and the saponin contents gained when the extraction solvents of water,
methanol and ethanol 7.47%, 12.36% and 12.77%, respectively.

5. It showed 9.23% of ginseng extract in epidermis and 8.43% of ginseng
saponin in tail part of raw ginseng and in the case of dried ginseng, ginseng
extract and saponin showed the most amounts in epidermis of 18.28% and
19. 35%, respectively.

6. The ratio of panazadiol and panazatriol contents of ginseng saponin was
almost same when it was extracted varing with ethanol percentage and extraction
time (duration), and the more alcohol percentage and the longer extraction

time increased, the more fractional content of ginseng saponin was extracted.
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AFEL 5000858 ENBEY ez FIRsY $to=, = BRI HELN
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ranean stem part) 2 EESrstglonl, HEE A EHEEstd HEsdD, ZERc
o] £0]3t= % mortar 2 BERESHS
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Round bottom flaskel EEREEH R#hE ¥ = reflux condenserd ¥t ¥, fafEMF
mlE £4% T oFg JE83 3 rotary vacuum evaporators JE R B FE (vacuum 500~
600mmHg, temp 75~80°C, 100rpm) 3} ct.
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KSR 80ge] 0(ZF4), 35,65,80 B 95%¢] ethanolg %4 300ml% fuste] &<

water bathof 4] 108eRS HhH sHE o}
2) 5 i
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200mld fodt MEEED £ W/ BT BECIA 408H mbstHch
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KEES EmEe I, R, £, B, MMz E4etd &% 20~60g4 &
flaske] @3 ZREH 4B2E 9] 70% ethanol$ fudts F water batho] A 108:R] s
et

4. Ginseng saponin®} &
1) Total saponing] FHH

AZE 7l 2 2-3g¢ B3 std 50ml FFol S8 FF, Shibatae] HmTEY A &

&te] Fig. 13 7ol total saponing FFHHE 3} o}
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Fig. 1. Extraction procedure of total saponin from the ginseng

3lo} autodetector(Thinchrograph TFG-10)el 4 48] E&3tg ). &%
5. —EF2 HI
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Table 1. The approximate composition of raw ginseng, dried ginseng, alcohol and

water extract (unit %)
component Sample Raw ginseng Dried ginseng Alcohol extract Water extract

Moisture . 72.25 12. 64 41. 24 40. 26
Ash 1.56 4.03 4.30 4.64
Crude protein 6.30 15.68 13.35 11.83
Crude fat 1.12 2.32 0.83 0.36
Crude fiber 2.14 8.74 — 0.02
Total sugar 16.63 56. 59 40. 30 42.89
Reducing sugar 6. 28 8.61
pH 6.0 5.8

Viscosity (cp) 2500.0 4200.0

AZEY 7] pH 5.8~6.09) F44¢ v 249 dAoln &F 41%9 Kue &
Hatg et
2. MG T2 AP AHI| A total saponin S
1) Ethanol ¥R
K#E-E ethanoly =¥ 2 HHE A7 A9 = total saponing &S Fig. 29 zo, [
Ethanol®] ®REE7 Fold 45 AZA/E GBS BAsdn, AFEA72%9 total
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Fig. 2. Ginseng extract and saponin content according to different ethanol percentage

extract

inseng extract=
g g sample

X100 saponin ~ _saponin . 100
extract



Vol. 3, No. 1 (1979) Ginseng extract®} Saponine] & & uwdel A% AF 45
saponin &L WMt A2 A" EEL e Qi

#PEe 34, AE 9 =¥ H AFe saponine] £E 5.0, 6.0 R 5.4%4 & o
fded ol B 4¥9 95% ethanolz F&§ A+ A —Es

E, #%'7 L ethanole] Fx¥2 BHEREFAA AFA7I2E Q= (60°C water
bath 60BERY A B}% %), 60% ethanol fhiel A 16.5%2 713 Bgteme AFdrs=
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Fig. 3. Ginseng extract and saponin content extracted from raw ginseng according
to different extraction time
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£% total saponin@ B = HINEEE 60°C7HA shabs] Mimstehsl, 60°CI3.659%) of A4
AAE F43 Frtste AT 2ged 80°Col A fhHEF 4.07%, 100°Coll 4 fHiEs
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AL, s 60°CLlEe 2 FobAs A%olr]x 2 total saponin 48 2
AL et
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Fig. 4. Ginseng extract and saponin content extrated from raw ginseng according to
differenet extraction temperature
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AFEA 2 B MBS AFY 7129 total saponing B¢ = 8hd 80C°LLL:
o] HFlsictz 429,

4) mEHY B
Eifiol A RI¥EY %FE ether, hexane, methanol, ethanol ¥ B¢ MmEEs 8o

AFEA 7] 29 total saponin 8L WEY #FE Table 2. 9 2o},

Etherof 918l A& 2.01%, hexaned| 3] A& 2.25%2 79 ul<d AZA72 &

Bolx, methanol(11.04%) 3 ethanol(11.28%)¢ S Ee] A& %414t} methanol
7} ethanolg &vl2 & 7% ether} hexanehiiEs2ch ot 58 o] Aoju} g,
Lol 2 g WE 22.86%E alcoholfliBse) wio] 4o e ojr Lul¥ciy wlo me w
At

A2 & £07) alcohole}lut fguincl AgFoArsixr §Fe BoAL LK
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AVe g A7l
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Table 2. Ginseng extract and saponin content extracted from dried ginseng according
to different solvent .
S (unit w/w %)

Solvent Ether Hexane Methanol Ethanol Water

extract 2.01 2.25 11.04 11.28 22.86
saponin — — 12. 36 12.77 7.47

#%2 60°Coll A4 ethanol, methanol, ethyl acetate, ether, chloroform ¥ ¢ £
ol 2 60ReRY MiHistel &% 13.5, 15.8, 2.4, 3.1, 2.0 ¥ 9.3%9 AFA2E g
=9 ol BA¥ES A dAE EHAEE 2A

%l total saponing F-2 ethers} hexaneo]) A& 2 25 x) @gtonl, methanols} eth-
anol-Z A9 W& FELIA £& 12.36%, 12.77%°)13 =, SHMHEE 7.47%%
7t Akt

hEEE whet siHsE e ABR S (saponin®) 3 AFY /A Eo] £% dzzz
AEA 7 = Bl Yol A ethanolst E24 ulB & Fst=sio) vigdgsicz 4 2e),

3. A$ s

KES BEE & BIHZ WER AFD7]29 total saponin &4 F -2 Table 33 7
o}

AFgA 7] 29 total saponin HE-S KFE, ¥F 27 FESE BHe HH 2t
T WEIE 493 Ar Aoz v '

B AFdrlzy KECF 18.28%, BHL 16. 45% = BRI 10.26% %t 6~8%
7o B3, KEAANE KE 9.23%, BEd 8.62% = R 5.61%x.c} 3~49%7}
o B3t

EOKFERT EFol £ BN ZF A ol wed, off MEE EF) kg
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Table 3. Ginseng extract and saponin content according to different portion of
raw and dried ginseng (unit w/w %)

Component Part " Total Central Tail Epidermis Subterranean stem

Raw ginseng

extract 6. 80 5.61 8.62 9.23 5.60
saponin 5.13 3.64 8.43 7.83 6.98
Dried ginseng
" extract 13.82 10. 26 16. 45 18.28 -
saponin 11.54 6.19 18.09 19.35 —

Total saponin®] &&-& ¥FS) Kl 19.35%, Bi#fol 18.09% = R 6.19% %
o o 12~13%M o w3, JKFel A& B#el 8.43%, KRl 7.83% =2 IREEHT 3.64%
2ob ofF 5~6%1 o Wk, ®FEES KEERT & WMz 2F 2~37F Bych zey
AEF 2R HLBEE KEEe] R 7] 47 1,639, saponin& 1.38¥ v @A
Ebytet.

ZHW o ko] FMALF WE A HERERN, K, BHEY & AFAssz 22.50,
25.70, 28.08%0¢] 3, total saponingF-g 2,08, 13.96, 11.84% =z Xz dg+ed, H
ez ool 2RI Arjae 2~3%0 3, total saponing 10~12%7F 5o £ Ay
RFAE KM Estd A9 22 fFmel Aok

Namba%® .o Bzl &9 total saponin® ££ 12.0, 8.8%z =z st e o) &
A¥e] FE total saponinFrguct e Ao A EH £ FRY ER®I oy
7b 2=t

53 AEMIF QoA+ BlEH B e A 29 saponing 28
HZE A7l B FA Festa 44"

4. Total saponin?| G RIFER

Panaxadiolj# 9} Panaxatriolzz F43 A% saponine &K WE{EFLISWe] &
HEiR= 7] A Zol saponin®} & ¥ EHAYQ HEE F EH S Aoz 4749}, Ethanol
= HMERBETE hHsle o2 total saponin® 4rRISHE EEE Fig. 7~103
et

7K ¥ total saponine] 4] RffEiz} 2~] k& 8% saponin fraction-e & it}

Shibata%s® o 12147 2 9fE, 23" A o)A 13482 saponin fractione ol sty
(Fig. 5), #* & 7~98°) saponin fractiong GRET] o] 52 HRE BAY A
A9 EA 3.

g T.L.Co '9»]1'5_} chromatogram®] Rif¢} thinchrograph®] saponin fractione] #%
peak MMttt (intergrator) 3 BT S & P= Table 4,59 7},

»
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Fig. 5. Th& thin-layer chromatogram of crude Fig. 6. Quantitative thin-layer chromatogram
saponins in ginseng extract” ginseng saponins in lateral root of Korean
(solvent: n-BuOH:AcOH:H,0=5:1:4, Upper) Ginseng measured by T.L.C-Autodetector®

e e @wEE AFEL SERE Ko panaxadiol® ¥ panaxatriol%e] 7t F
gHolely vz dgdEd], £ A8 panaxatriol®(peak No. 6,7, 884 )8 o}
panaxadiol % (peak No. 2,3,4,5884)7F A 2 g2, & MHEEGFENZE RE ES)
AMg patterng 2 gich,

Ethanol x4 vladA gz £33 Axch A5z 2 A9 total sa-
poning S3Efr} ik o] Fo] P z panaxadiol; ¢} panaxatriol®2] Abdf gtekulsl EHo)
95%alc. & Atz ALY FHPHoZ eyt

HERS 2elste] JET total saponing fHRFMl Al S o) REFR] MHT
AEch LEY oo 3 o] Fol o

olfl 2 #P H&EL AFEAZARY saponingBo] F2 J)¥ Aoz 4P,

= FeflFl2 BIES saponin fractiono] A HhHFsMle] do]# o] whe} peak No. 79
(Lo} peak No. 8°] 25BMILIHE WIMBEL HillodlA KM bz Hsld LBRS
o ®Eol dold oz Az

B,V £%¢& Il saponing] F4AHEo] A H oz #Mo] osle] panaxadiol
—#7 FRAy s, BUYol AL panaxadiolRe] HEE w2, pana-

xatrioRE Moz RESAY pHISHE WLE x5t

A AFH vheh o]l APl WiER MBS RN mHeE dsts o AH
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Fig. 7. Quantitative T.L Chromatogram of gi- Fig. 8. Quantitative T.L Chromatogram of
nseng saponin extracted with 0% ethanol ginseng saponin extracted with 35% ethanol.
(D. Water)

—Condition— Detector; IATORON, Thinc-
hrograph TFG-10, H,-FID, Flow rate;
Hy-gas, 165ml/min, air 2500ml/min,
Chart speed, 240mm/min, TLC;CHCls:
CH;OH:H0(65 : 35 : 10, lower)/SiO;-

Thinchrod
Table 4. Fractional distribution of saponins from raw ginseng according to different
ethanol percentage (unit; peak area %)

Peak No, hamel % g 35 50 65 80 o5 R value
G—1 3.18 0.63 1.23 1.60 0.58 0.91 1.24
G—2 8.02 5.99 6.84 7.06 4.66 7.47 2.01
G—3 33.08 24.33 26. 20 19.11 22.76 21.26 3.25
G—4 14. 05 26.19 24.98 27.56 25.90 22.74 3.92
G—5 14.12 18.72 21.67 21.18 16. 88 17.21 4.56
G—6 18. 42 16. 81 12.19 14. 48 14.52 11.98 5.44
G—7 8.47 6.33 6.16 7.65 13.72 16.42 6. 16
G—8 0.67 1.01 0.74 1.35 0.99 2.10 7.76

Total saponins(g) 0.22 0.23 0.26 0.29 0.32 0.35
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Fig. 9. Quantitative T.L Chromatogram of gin- Fig. 10. Quantitative T.L Chromatogram of gi-
seng saponin extracted with for 2 hours nseng saponin extracted with for 10 hours

Table 5. Fractional distribution of saponins from raw ginseng according to different

extraction time (unit; peak area %)
T I R
G—1 300 222 4.92 1.20 1.10 0.53 1.28 1.44
G—2 6.8 654 912 5.99 2.62 34 4.11 1.92
G—3 23.23 26.40 18.32 6. 65 3.3 3.56 4.28 327
G—4 20.70 29.33 19.82 32.93 26.79 4.02
60. 77 53. 34
G—5 20.28 13.50 29.19 27.59 34.80 4.64
G—6 17.51 12.51 12.29 15.59 15.86 14.69 17.54 5.68
G—7 7.1 8.68 3.87 8.43 3.58 4.90 7.26 6. 48
G—8 1.32 0.82 251 1.91 1273 11.38 12.18 8.01

Tolal saponins(g) 0.12 0.19 0.21 0.23 0.24 0.24 0.25

B4rel el o] EABggolel e,
@ % saponin® T.L.Coll 9| ¥ ##R ¥ Namba®®o Zirik®(Fig. 6)9 Hky
@ peak No. 1& Ri(0), 2+ Ru, 32 Ri+C, 4% R, 55 Rd, 6& Ry(Hz stgiy
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V. &% =

BRI EEEE 9 ASFEALO) 2 A 29 saponind g BEY HEE 23} 2o

1. Ethanoli#fE7} ind ol =he} Agelr]~ 482 Fhs =, saponin SFL BiD
o

2. ASA7 2E mitEMe) Zoael ohel Hinsta saponind BE  hitH 40RFREZ
e WIS 2% fhH 60BRREel A = AT

3. HMHEBEZT BilolA 100°Cz Fopgtel we} Aol r]~9} saponin ko] 25
S 7hst et

4 PREIEEC SE AFYle 4BE TEEOA 22.86%% JMF BT, Bge
ethanol(11. 28%5) = methanol(11.04%)¢]c}. Saponin& ethanol(12.77%)=} methanol
(12.36% 1 A = vlsdtz, E5&dAE 7.47%2 743 A Lt

5. Kol A AFY7l2E Kol 9.23%, saponing Bl 8.43%, HFEAAE AE
A7) &7k el 18.28%, R#fel 16.45%°1 32, saponin-d FZ#E 19.35%, R# 18.09
%2 %% woch

6. Ethanolel R <l m&RE5I] total saponin® panaxadiol;%$} panaxatriol® 2 fH¥
HE S w4sx, ethanold] BEZN &5, MHRKEE 24 F saponing &
®matoict.
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