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Abstract

In order to investigate chemical components and mineral of ginseng cultivated in Korea and to
establish an appropriate extraction method, the present work was carried out with Raw ginseng
(SC), White ginseng(SB) and Ginseng tail(SA).

The results determined could be summarized as follows :

1. Among the proximate components, moisture content of SC, SB and SA were 66.37%. 12.61%
and 12.20% resre:tively.

The content of crude ash in SA was the highest value of three kinds of ginseng root: SA 6.04%,
SB 3.52% and SC 1.56%.

The crude protein of Dried ginseng root(SA and SB) was about 12-14%, which was more than
two times compared with that of SC(6.30%)

The content of pure protein seemed to be in similar tendency with that of crude protein in
three kinds of ginseng root: 2.26% in SC, 5.94% in SB and 5.76% in SA.

There was no siguificant difference in the content of fat among the kinds of ginseng root. (1.1
~2.5%)

2. The highest Ginseng extract was obtained by use of Continuous extractor which is a modified
Soxhlet apparatus for 60 hours extraction with 60-80% ethanol.

3. Ginseng and the above-mentioned ginseng extract (Ginseng tail extract: SAE, White Ginseng
extract : SBE, Raw Ginseng extract: SCE) were analyzed by volumetric method for the determinat-
ion of Chlorine and Calcium, by colorimetric method for that of Iron and Phosphorus, by

Atomic Absorption Spectrophotometer for that of Zinc, Copper and Manganese.

The results were as follows :

1. The content of phosphorus in SA, SB and SC were 1.818%, 1.362%, 0.713% respectively
and phosphorus content in three kinds of extract were in low level (SAE: 0.03%, SBE: 0.063%.
SCE: 0.036%)
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2. In the Calcium content, SA, SB and SC were 0.147%, 0.238%, 0.126% and the Calcium
contents of Ginseng extracts were 0.023%, 0.011% and 0.016%.

The extraction ratio of Calcium from SA was the highest value (15.6%), while that in the case

of SB was 4.6%.
3. The Chlorine content of SA was 0.11%,

this was slightly higher than others(SB: 0.07%.

SC: 0.09%) and extraction ratio of SA and SB were 36.4%, 67.1% while that of SC was 84.4%.
4. The Iron content of SA, SB and SC were 125ppm, 32.5ppm and 20ppm but extraction ratio
was extremely low (SAE: 1.33%, SBE: 0.83%, SCE: 1.08%),
5. The Manganese content of SA, SB and SC were 62.5ppm, 25.0ppm and 5. 0ppm respectively

but the Manganese content of extract could not determined,

Copper content of SA, SB and SC were 15.0ppm. 20.0ppm and those of extract were 7.5ppm,

6.5ppm, 4.5ppm while those of extraction ratio were 50%, 32.5%

and 90% respectively,

Zinc was abundant in Ginseng compared with other herbs, (SA: 45.5ppm, SB: 27.5ppm and

SC: 5.5ppm) and the extracted amount were 4.5ppm, 1.25ppm 1.50ppm respectively.
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Fig. 1. Continuous extracter
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Table 1. Yield of extract by different solvents.
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Fig. 2. Standard curve of phosphorus.

2) Iron (Fe): Ortho-phenanthroline method ¢ 2

gk, & A2£9 10mlE HHA 100ml mess flask
o] ¥3 5% hydroxylamine hydrochloride 8ml st
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Fig. 4. Standard curve of Cu, Mn and Zn
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Fig. 5. Copper spectrum of standard solution and
ginseng sampie.

Current 3,247A°
P.M Volt 560volt
Recorder-sensitivity 0—10mv.

Chart speed 100mm/min.
Fuel H; 0.6kg/cm?
Oxidant Air 1.0kg/cm?

5) Cu, Zn ¥ Mn¥A4

Az z424%F Cu, Zn ¥ Mn9
Absortion & Flame Emission Spectrophotometer AA-
type (Nippon Jarrell Ash Co, Model AA-1)S A}-&3t
2789 2 operation condition 77k o3 2o}

Z current: Zn:2, 139A°, Cu:3,247A°, Mn:2,795A°
o] = P.M. Volt:560volt, Recorder sensitvity:0~10mv,
chart speed:100mm/min, Fuel:H, 0. 6kg/cm?, Oxidant:
Air 1.0kg/cm?®A Zn, Cu, Mng 247 5d¢ 223
A4 2Aaq. (Fig 4,5.6,7)
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Fig. 6. Zinc spectrum of standard solution and
ginseng sample.

o

Current 2,138A°
P.M Volt 560volt
Recorder-sensitivity 0—10mv

Chart speed 100mm/min
Fuel H, 0.-6kg/cm?
Oxidant Air 1.0kg/cm?

die Wz FrsA ko wHay & 4732 50~60
A zro]l Agdtcm Ak, (Table 2. ¥ Fig,8)

Z2Z 8ol o] W& extracts %2 ethanol°] 1} methanol
< A8l Wt s3 EFgx ethyl acetate, ether,
chloroform-g¢ A}-8&9 & w7} 712 2gkok. (Table 1.
% Fig, 9.) F&&uo] sy F25E JA4G Lol
Zz dhes 34 J4 Arx A ze] glefAl ethanol
S E2A MEEFEHE FAL vEA?T A otz 4
2+ o}

Table 2. Yield of extract by different extraction

time.

Time(hrs) | 10 | 20 | 30 | 40

50 | 60

Yield(%) | 1.0| 4.6| 9.6]128|156]16.1
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Fig. 7. Manganese spectrum of standard solution
and ginseng sample.

Current 2795A°
P.M Volt 560volt
Recorder-sensitivity 0-10mv
Chart speed 100mm/min

Fuel H; 0. 6kg/cm?
Oxidant Air 1.0kg/cm?

FEE ol FE A4 A2 FFL 40~80%9
FxAA 71 B%n FELEY FSdE 1.5%2A
7t# okek. (Table 3. 9 Fig. 10.) o9 & A=
GEFE wed 229 dAHEY E2F 2 o
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FEYY HE Ao A9 £ Jolde F52
Table 3. Yield of extract by different ethanol

concentration.

Ethanol conc.(%)’ 40 I 60 ‘ 80 ’ 100
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Fig. 8. Ginseng extract yield by extraction time.
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Table 4. Yield of extract by different extraction
method.
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Fig. 10. Ginseng extract yield by ethanol concentr
ation.
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$4% AF3E Table 5.9
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66.37% % $¢ $Fg volw Yz AzxAYE AR
A NAe F 12%24 e FEFHL Holm .
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Table 5: The Proximate principles of various

ginseng (%)
Sample Whi
Ginseng tail  hite Raw ginseng
Components ginseng
Moisture 12.20 12.61 66. 37
Ash 6.04(6.88)] 3.52(4.03)] 1.56(4.64)
N-free extract45. 00(51. 25) 61. 00(69. 80) 20. 75(61. 70)
Crude protein{12. 69(14. 45){13. 69(15. 67)| 6.30(18. 73)
Pure protein | 5.76(6.56)| 5.94(6.80)] 2.26(6.72)
Fat 2.50(2.85)| 2.02(2.31)! 1.11(3.30)
Crude fibre | 8.87(10.10)| 8.74(10.00)| 2.41(7.17)

% ()% Dry matter base
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Table 6. The proximate principles of various
ginseng extract.(%)(raw ginseng mater-

MGl e ABAS 2o ERKSERT WE HE

ial base)
Sample | Ginseng White | Raw
tail ginseng ginseng
Composition extract extract extract
Crude protein 2.24 1.61 2.32
N-free extract 10.20 7.70 10.40
Reducing !
sugar 3.05 2.15 ’ 2.90
pH 5.9 6.0 | 5.9

A4 F28L pH5.9~6.09 A4 L HE A
FH2A gxo] glo] mutstd SATF = F
& AFoz Hdole 5Ho] e, o] L4 AL
Zsh FEAASA JA AJAE Axg § A

FEh9 29 g F£49 A% 2.32%, €A
2.24%, W4 1.61%°19er 71844 FALEL F4

(103 )

9 A% 10.4%, ©4 10.2%, 94 7.7%=2 54, v
A, Wge £oz F24g0] FFod 49 A&
2 2993 FFe 36.81% HE4 FTILE FF
9 50.12%7F %" w9, =4 #F 17.68%, 22.
67%, WAL 11.73% 2 12.62%2 A ethyl alcohole]
9% Yutg R F2xol F e Aoz vEyd.

#eel A% s w4} Fabe ethanol F&% o]
A9 ARG ¥ ¥FE ez gl

9 AAE ¢ 2 d4E AFAHA A o83
= AL dedA, EFE9E 28 d¥eRE F
Aol A Aoz 444

3 Poye

A4g o F2E9 F7A §FL Table 7.3 2o

G AR ALA ) A energyd 29 Fad A¥L FIH
7 & P9 Hake oA 1.318%, #A 1,362%, T
Aol 0.713%=2A4 79 FF 2 %) AF 2 &
S Bgeon o e BH®A EAF AF (1.15%)
s} v s, 9u K44 2o Pyreke] 0.2~0.8%
@2 ) zF7t 0.05~0.2%% ulFHd we THFE
ez Q= 7 A4 A5 drjae PRI W4y
0.063%2 7}3 ¥x vl4tel 0.038%, F4e] 0.036%
Aot
Ql4te] Ca¥ e ulato] 0.147%, W4tel 0.238%, +
Aol 0.126% 2 Jetgen AL wWakel ddd
A A+ (0.528%) s A A4 AKx2F
CaS-xA#e Wae A% 0.011%2 713 AL %o
Zzg Aoz wlabe] 0.023%, 4o 0.016% % ©
A9 A4t b g 49 Caol #EHUR 44
29 2z YoM Ca @ F74F HF L3
oz g Af 2.1%29e AL ¥ Cavt ¥f4
o govk %Z(0.43%), WH(0.05~0.07%) % A=
2(0.36%) 5% 2L ALFEdes vzyd g @
g Holx e

Cle = 29z A8 A4 Mois dz
=gd g3l g AF RS Ayl g
Aol $4xc WA vlael 4 2L #e Xole
Ao 2RI By AxFYY ¥ 5Fd ClF ¥4
o @fsE ARt wAdZe ¥ AFAA ¥A &
K8t 2ol okt AAdc ¥H A4 4r &9
ke Table 7] EAY vis} o] vl 7] ~9 F ¢
Azvl A ClEEe 36.4%°1 #23te 0.04%, WA
A1 &9 A% 67.1%01 SFdte 0.047%U 6 wtd F4
drlxel A 84.4%9] TEE 0.076%E 7t % £&
$ge noldA F2E50d. Jd4e Hz2FA Y
(0.16%) e & ol 24 E3} vz g %9 Clg
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HIBE - FE - BRE - BEE

L

Table 7. Mineral contents of ginseng and ginseng extract.

Sample Nineral ‘ P(%) | Ca(%) | Fe(ppm) | Cl(%) | Cu(ppm) | Zn(ppm) | Mn(ppm)
| . |
Ginseng Tail 1.318 0. 147 125.0 0.11 15.0 47.5 62.5
White Ginseng 1. 362 0.238 32.5 0.07 20.0 27.5 25.0
Raw Ginseng 0.713 0.126 20.0 0.09 5.0 5.5 5.0
Ginseng Tail Extract [ 0.038 0.023 13.3 0. 040 7.5 4.5 —_
White Ginseng Extract . 0.063 0.011 8.3 0. 047 6.5 1.25 —
Raw Ginseng Extract i 0.036 0.016 10.8 0.076 4.5 1.50 —
(Content : dry weight basis)
Lig i el %l‘;l' A F2HA gede AL ¢+ A
Fe@eg Table 7of F A& upg ko] wj4ko] 125.0 AASYEY TFE E2AAFNE £ d8AA 44
prmoE 52.5ppm¢l W 4k9] 4s), 20.0ppm<l §4He] 6 B Abel A Eef FAL B E Mng = o] =54 62.5
vl o] g o ¥HE Bolglen A A4t Ay~ ppm, ¥4} 25ppm, 4 5.0ppmo 24 Pijck® E o]

% Fedrgt2 v|4 13.3ppm, w2 8 3ppm, 4 10.8
ppmez A Fzt] ¥E Z Hols gl A4S Fe
FFE A2F9 100~400ppmE } 3P He okelr] =
3t 4 (5~15ppm), 2. (25~35ppm), & (20~40ppm)
T8 FHo e Fed FHoigdx 2 4 Ut
EF 7 QA FFe [T AFFGeine nAH
FE A AAEHE FFeld.

Cu, Zn¥ Mng ¥ 5 oz dq 3T A9 7
Aol ol daide] glolA sl FeA 5w 9
o Ay R Al wloM A 2E
€ fgule B2l HA stz At EE o4 Fol Fe,
Zn, Mn, Cusd ¥4 ol Z920t FHEd ol
A AL AT B 4Rz Yo A4 B89 <R
7b d4ts] F4 #4<l saponin F7]Ae] FAggGe ¥
= o] & v Fhio AP AT+ B Yeddm B

Cu¥rsgd FF7F 2~10ppm®9 iy w|&g o4 15.0
ppm, 4t 20.0ppm, SAF5. Oppm ©] 32 =& Q14 o 7
o & v} 4 7.5ppm, B4} 6.5ppm, <FAF 4. 5ppme &
A vlad FEo] Lo d e Yoy 2 FE282
W Aot wlate] Z7k 33%, 50%%W vl AL 90
%2A Ao "ol FE&HAGE AL & F e

7+A

i

ot
off

EE o] THE PijckE o] 23t 6T FA4L ¥
AE Z(8.000.31ppm) ¥ BHV7 e gz
FHE A (8.00ppm) Bt T e g wolz
Rk A4 Arls Fol vlad g g ¥4 Cud
Rtz dohe AR vFo ol ALY Cuf &
AA F% o8¢ 5 Adz o

ZngFe vl o]l 47.5ppm, W Ate] 27.5ppm, <4

5.5ppm2. 24 MR vl Ad] 7 go] FHEo 9
o Q4 4r~F vlAe 4.5ppm, WAL 1. 25ppm,
G4& 1.5ppme 24 49 Zng ethanole 4 E £ o

HEg A A dXsP o] FEFE e o
el FAE 225 9ppm) ke AAFHgd A
ethanol2 $&8tx AYAZAAN ArjA FdAHE Mn
€ AFT 5 e F3iE Mg Hde o
@ ATt H% Haddz 4.

Aoz B4 9EFY FU2 FEEe £

ASob olAleln} wlie] ARG ¥ A gclded
ole 9EY Eadg Ad9 HoldA o= A oz
A 7+ e},

YAFAE AT FrAE Yol Germanium$

T daE Ttz ol olF dad 24,
947 3 2 HEEF AAR R oRA
HEs = XM FE AT, ol E 4¥d B} d*Y
A Aok o] R i Be A sl mEdA
o tEA 11 284 o] & ¢ shEgel AMuEel
vr @ 3ol

ot
pes =

AaEF) e FelgAA & otz ATy H
AYFAHl A ST GEE e F712 % oFd
a7t GastA g5 gleld AME TFHHAYT A
229 Jl5e A7 4G BHEARAY F
€& st o

2 Aged e A4 FU139 58
2 F%zA0 wE Arxe g5 ££4
9 573 9 ojggdad oAy 2 42
o2 &38d g3 2L AHXE A

1. 74 2849 F2de A9 ERY 10~20
W] =l 60~80% ethanolZ 604 7t o] 4 dA&F 23 &
AegX =2 %L 60% ethanold 727 16.5%,
80%° #A%7t 13.5%24 743 & ;e 2goh

A4 o §

et
2o
He
S
i
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2. 642 T4t YA oy gL 27 66
37%, 12.61%, 12.20% %o 3 &L 1.56%, 3.52%,
6.04%%9 2, 7144 FALEL 20.75%, 61.00%,
45.00% % o9 =3 AL 6.30%, 13.69%,12.69%%
2 TR AL 2.26%, 5.94%, 5.76%F o zA
< 1.11%, 2.02%, 2.50%9 3 2A$E 2.41%, 8.7
4%, 8.87%% .

3 5714 F vl AaE £HY AFAE e 2o

1) PR o), w4, 40 27k 1.318%, 1.362
%, 0.713% 43 AN 29 2L vl Ab, Wl &
Aol 2tz 0.038%, 0.063%, 0.036% 34 o g2 o
252 8¢ Bolx QU

2) CateFe ol &, w4, 4o Zx 0.147%,
.238%, 0.126%°132 =2 472 w4, WA, Fio]
0.023%, 0.011%, 0.016% A4 v A& 15.6%0°] Aol
ethanol2 FZ&gd us WAL 4.6%% 280 T
3] gk

3) Cleae vl4t 0.11%, |4 0.07%, 4 0.09%
2 Agzede T fFaAt dges oj4e 2 @
o] 36.4%7 WAL 67.1%7 ethanolz &&= ut
3t FAL BLA%E NN L FEFEL MET

4) Fe@akg vl4le] 125 0ppmeoz 7}% @x wal
< 32.5ppm, 4L 20.0ppmel e 2 3245
=3 werd wl g 1.33%, WAL 0.83%, Fae
1.08%¢ 33l

5) Cu, Zn 2 Mng olZgd424 o3 Mng vj4at
62.5ppm, W4+ 25 Oppm, <4 5. 0ppme® vlmx
2 Fo] &f=glo} ethanolz 5% A7 AolMe
BAFEA ggted

Cue =4, W4, <rabo]l zbzt 15, Oppm, 20.0ppm,
5.0ppme] z el 4t A7) =ofl & 7. 5ppm, 6. 5ppm, 4. 5ppm
224 50%, 32.5%, 90%° $44<¢ g

Ing && FAEA Hdd g P FHEHYD
vl 4ol 47.5ppm, ¥ Abe] 27.5ppm, 4=4te] 5.5ppme] =
2 A4 Aslzele 77 4.5ppm, 1.25ppm, 15. Oppm
9 Zne] §H5 glgt.
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