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=ABSTRACT =

The biochemical nature of the protein constituents of six-year old fresh Panar ginseng
root was studied. Total protein constituents were extracted with phosphate buffer of pH
7.4, ionic strength of 0.1 and fractionated by ultrafiltration using four different membranes
which cut down the materials of molecular weight of 500, 1,000, 5000 and 10,000, respec-
tively. Each fraction was subjected to ion exchange chromatography using DEAE -cellulose
to isolate component proteins.

The protein fraction larger than molecular weight of 10,000 was refractionated by the me-
thod of ammonium sulfate precipitation. The electrophoresis of the refractionated protein
constituents was performed. The amino acid composition of the protein constituents was
determined by gas-liquid chromatography. From the results, it could be summarized that
eleven different protein constituents smaller than molecular weight of 10,000 were isolated
from the fresh Panax ginseng root. At least eleven different protein constituents larger
than molecular weight of 10,000 were identified from . the electrophoretic patterns. These

protein costituents seem to be compounded of all or some of five different subunits.
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Scheme 1. Extraction and fractionation of protein constituents of fresh Panax ginseng root.
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Scheme 2. Ammonium sulfate fractionation of protein constituents of fresh Panar ginseng root which are

larger than molecular weight of 10,000,
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Table 1. Analytical conditions for amino acid analysis by Gas-liquid chromatography

Model Pye Unicam Chromatograph
Column 39% OV -17 0.5% EGA
(80-100 mesh (80-100 mesh A . W.
shimalite) chromosorb W)
3mm x 1.5m borosilicate
glass column
Detector flame ionization detector
Temperature injector port ; 250°C 230C
column ; 80°C-230C 80°C-200TC
5C/min, 5C / min,
detector ; 270C 250°C
Flow rate N, ; 2Kg/cm?
H, ; 14Kg/cnd
air ; 0.6Kg/cm?®
Attenuation 8x102
Chart speed 0.5 cm / min,
d H3 % 6N-HCl 3ml & Hrsia AdRse
271% A4 gasE NAFH F WG AA 110 +1°C BR Y ER

Al 24 47k Bt shFEASA
o A ofvl A N- trifluoroacetyl butyl ester
(N —-TFA butyl ester) 9| A} V2

A 3eE2 6N-HCl & b5t AlAstan
3N—-HCI in butanol 5ml-Z 7}slo] butyl ester 2
"tE ohg  trifluoroacetic anhydride (TFAA)0.5ml
9 CH,Cl,15 ml & 75t N—TFA butyl ester
£ Azsigcl 22 Fo24 209 ofv|xiE &
sl 4719 F—3 ke r HuAe obelx4il $
= Z uE 9l o} Gas -liquid chromatography 2| &
4 z7A¢ Table 1# 7}, Gas—liquid chromatogr-
am o] A F 4 obv] i 49] A} F-2 g4 o} o A 5wl

a. a area xl. S*Wi

pmole of amino acid = RRF x LS. area x100

R.R.F _area/mole of standard a.a

(relative response factor) area/mole of I.S*
* 1. S.(internal standand) 2 = hydroxy proline&

2839 =

FAHEe] Fuy AR g il F o (pH 7.4, ionic
strength 0.1) o 2 HhH3 £ [RAHEBA=) (Amicon
ultrafiltration apparatus)!-& o]-23}] scheme 1 o]4
o} o] & slglel 5 E Al =zt AR (500,
500 ¢ 2 =}g (1,000, 1,000 { ¥ =}gk (5,000,5,000 <
B.zhk (10,000, 2=} 10,0005 9] S58fo 2 A
+8 35k qct

2 2teko] 10,000 0]4kq] #3852 4] scheme 2
ol 4 2} Zro] ammonium sulfate 2| & W ol 23l &
Y ES ammonium sulfate 2 100% 72 HzaHo g
XA A S AQl 50%, 75%, 100% =35-§
Holl4] WA= AL A4 £Fsgich

+AHe 10,000 o) 4o EEE=2 4 50 %, 75 %, 100%
¥ 3 ammonium sulfate 8ol 4 YAl zZzte] B
ggol @ FFo A Roz FAs JdERE W
3l 7l 95t 5 % polyacrylamide gel & 28314 A
719%% A3+ Fig. 13 o= 7 band o Rmg
2 Table 2 ¢ 75},
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Fig. 1. Polyacrylamide gel electrophoresis of protein constituents of fresh Panax ginseng root. Polyacryla-
mide gel electrophoresis was performed according to the modified procedure of Davis ),

Picture A, B, C show the electrophoretic patterns of precipitates of 100 %, 75 % , and 50 % satura-
ted ammonium sulfate solution, respectively.

Table 2. The relative mobility value of protein

nd o] =13k Table 351 ¢}, Table 3a4 R
constituents fraction larger than mole-

upol zto] 50%, 75%,100% 23 ammonium su-

oler welght of 020 lfate g4l 4 PASE 2z H8EEL SDSz &
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e B Ee FFoz e AL o T Ak

e fﬁ)ﬁl io é%z):a:oln e 0 debs BAY 10,0000 7ol $4 wWHEEL
B-x}eko| 59,000, 25,000, 19,000, 12,000, 10,8002} 5

ppt from 75 % sat. 0.23 0.50 0.61 220 ohw) X5 (subunit) AR =E o] F YR}
(612504 soln 2o e 2%oz AWH 11579 A ohe
ppt from 100 % sat. 0.01 0.09 0.28 S AdEe g4 shEx sheh oE @ AL A
(NHy )z SO4 soln 3l7] $1stedE polyacryamide gel d}4 Hejsl 11 5

9 AR S5 A Zz Rel sl o] g AR
Rm ; relative mobility

1ve Fo] FUT HH A AL SFshel o sz ok
ppt ; precipitate 2218k 10,000 0]51Q) B8E =, R e ¢ 500, 500
sat ; saturated N
soh : solution {3 =peE (1,000, 1,000 F=}ek < 5,000 5,000 (E=}
’ F (10,0009 43Sl RIAESE AA g FTH
=% 50%, 75%,100% =3} ammonium sulfate ARoz FAS JE=RET Wiz 2 4 W4
ool 4 elsl bk 10,000 o| 4| zze 2IE 2¢ 28l Hsted ol m@47q DEAE -
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sl 5534 (Fig2) o2 36 233, 77 ba hy & staleh 2 A3 9e
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Fig. 2. Standard curve for molecular weight determination by SDS -
polyacrylamide gel electrophoresis.
Experimental conditions were the same as those described for
materials and methods section.

Table 3. Molecular weight and relative mobility of the protein constituents fraction larger than molecular
weight of 10,000

Protein fraction Relative mobility Molecular weight (dalton)

ppt from 50 % sat. (NH,), SO, soln [0.23 057 0.69 0.91 0.97 |59,000 25000 19,000 12000 10,800
ppt from 75 % sat. (NH,), SO, soln [0.25 0.58 0.70 0.93 56,000 24,800 18,500 11,700
ppt from 100 % sat. (NH, ), SO, soln [0.56 0.69 25,500 19,000

PPt : precipitate, sat.: saturated, soln: solution

3,4, 5, 63 ) Fig. 39 chromatogramel 4] X AT IWQE 288, Soj2o AR WAL 1
+ viel 7o) Ezpek 5000)39 FEEX 2% 3F 5 25 3f@e diow F4Ys AT &
o My Bor FAso] gL o % 9} 24 o)t} o]4+9] ion—exchange chromatography ¢
Peak T 3} Peak ] = DEAE —cellulose column o5t oo AFE FTgsle] B o Exgko] 10,000
o 338 %3 a4z st Aoz vlFoipH ol3te HFEL vy 11#e] o & A Ren F
8.00l4] ofol 20 2 51AE il 4-Folw Peakll 2 AEle] ASE & F Utk
A= THE JAAAE Fo fillsle Hez vF F4te] o) 28 E9 oyl 4l 24-g iy HE
Sojgor slAR WHARYE & 53k A o] zZtzte] HEEg 4o g AFEHAN T A %
#F 50004 1,000 2bo| 2] 23 E5 Fig. 4o)4 & % #4% a5 o] Gas-liquid chromatography & 5}
%ol pH 8064 opo)goz 1A w4y 214, oL Azl Table 49 o),
Soleo® AR AR 18, =5 3M =y EAE 500052 FYEL 4o g slFRHA 3
Aiez T4 Q&S ¢ 4 vl AT 1,0000 5+ tryptophan & EAF5FE WAF F$ oA
4 5,000 AFo], 5,000 ¢4 10,000 2}o]2o] A Qo) A5 isoleucine, glutamic acid, tyrosine, lysine, cystine
Fig. 5,6 ¢4l Bi=n}o} Zo] 24z} cholo 2 AR o g FA=] gt AL ¢ FUAt add wHE R
AU AAE 18, Sojeer Al WAL 18 = WEHESS Ry ot xid nEd  FHiln
T 2180 g R or FASY U} oo ol o}rlxAtF tyrosine & wlamA vHE ¥ishm g
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Fig. 3. Ion exchange column chromatogram of fresh Panaz ginseng root smaller than molecular weight
500. The sample was fractionated on a DEAE - cellulose column (0.7 x40cm : flow rate, 10ml/
hour: in cold room). The column was equilibrated with a solution of phosphate buffer of
PH 8.0, ionic strength of 0.05 and was eluted with a linear gradient of NaCl from 0 to 05M.
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Fig. 5. Ion exchange column chromatogram of fresh Panax ginseng root which have the molecular weight

range of 1,000 to 5000. The experimental conditions were the same as those described for Fig. 3.
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Table 4. Amino acid composition of the protein constituents of fresh Panax ginseng root

( # mole /10mg sample)

Proteih fraction
Molecular weight
> 10,000
Amino acid < 500 500 —1,000 1,000 —-5,000 5,000 —10,000 I J—
Ala - 0.52 0.69 0.16 0.38 0.33
Val - 0.23 0.39 0.05 0.49 0.18
Ile 4.47 0.35 4.80 0.15 0.36 0.50
Gly — 0.42 0.28 0.05 0.40 0.19
Leu — 0.12 0.21 0.06 0.22 0.30
Thr - 0.26 0.13 0.13 0.28 0.29
Pro - 0.06 0.23 0.03 0.07 0.11
Ser - 0.80 18.05 0.21 1.27 1.72
Cys . 0.33 0.92 0.36 - 0.07
Hypro - 0.23 0.21 0.04 0.08 -
Met —- - 0.03 0.10 0.31 —
Phe - 0.12 0.16 0.05 0.02 0.21
Asp - 1.27 2.98 0.55 0.75 0.53
Glu 0.55 0.61 2.77 0.21 0.45 0.64
Tyr 1.90 1.07 0.56 0.54 0.87 0.26
Lys 0.25 0.12 0.49 0.25 0.21 0.18
Arg - 0.72 1.40 0.22 0.06 0.71
His - 0.10 0.52 0.02 0.11 0.31
Cys — 0.10 0.05 0.01 0.02 0.01 0.01
*Trp

I : precipitate from 50 % saturated ammonium sulfate solution

II : precipitate from 75 % saturated ammonium sulfate solution
IOI : precipitate from 100 % saturated ammonium sulfate solution

* Tryptophan seems to be destroyed during acid hydrolysis of protein constituents.
** Assay can not be performed because of insufficient amount of sample.

Ao =Yg 22l AAs
Fee Aty 44 8

T AFE +Usa U

FA) ) A B2 olakebEel (pH 7.4, ionic strength
0.1) o2 %23l o}g ultrafiltration geo 2 E=x}gk 500
1,000, 5,000 31 10,000 ol 42 2AAY + Y& 4
&9 ultrafiltration membrane & A}&35}e F=}3
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