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Studies on the Protein of Korean Soybeans.

Part 2; Paper Electrophoresis of the Proteins of Korean Soybeans.

S.M. Byun, Z.U. Kim, and C.Y. Lee

College of Agricuture, Seoul National University

SUMMARY

Paper electrophoretic separation of soybean protein
using phosphate buffer(pH. 7.6, L. 0.18) was carried
out and revealed five components. The ratio of each
component extracted with the phosphate buffer was

estimated as follows.

*‘COmponent Do jm | w | v

}
|
%Caver) | 14.477.22 | 4.43 | 7L7 | 2.18

Also, each component of phosphate buffer extract

was identified as:

Component } I ' I
Identified ’ phaseolin | glutelin
it T\ A 1
T albumin T ”’Af.--hﬂf—e;lbu&nﬁ;{%;
o —‘ glycinin ' 8 i

The quantitative determination of the components
was performed with twenty five varieties of Korean
soybean and turned out to indicate marked difference

between the varities in the ratio of the components.
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KT HEEED et A WA & Meissl 3 Boe
ker W(1883) %) & AT =geH eleiA Osb-
orne @ Campbell ® (1898)-&
NaCl 5% o = FIRENT 2%k protein fraction
% “Glycinin”e] 2tm @434 .ok =% ¢of glycinin
o ggAye] ehEbe Aol ¥ Wyl kst
o B8 7 <F. Muramatsu @ (1920)= K& 6.94%
7k A zol® 1% 5.79%7F JKiEtEel 2 0.26%7F
saline soluble o)™ 0.16%7} alkali soluble e}z 0.
5597 iR = 2o Sudl K ®Aaod o 84
part 7} globulin, 5.36 part 7} albumin, 4.36 part 7k

HAho R

soybean meal 2 10%

proteose o] globulin & 3= = 78.5%7} glycinin
o] 3 21.5%7}+ phaseolin o} albumin 2 legumelin
o] 78.5%¢°] i
ol t}, Tadokoro @ Yoshimura ¥ (1928)% % glyci-

soylegumelin o] 21.2%4 % H&3H
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nin A. glycinin B. glutelin. legumelin 9| 4 4y
Wslg o Jones @ Csonka ®(1932)= ATHEM
H& 10% NaCl i#k o2 flitisla o] & mies
fIfIA A 5717 fraction & Qo o|F 55%=
A A o4& 4ol Osborne = Campbell of
o2 glycinin 3 Ao F—slvtz § .o Hartman
B Cheng ®(1936)-2- “purified glycinin”2 #$43% s}
o 7 HEEe] pH 5.02¢ A& #&sig ).

Kunihiko Suminokura (:8:%:19(1939)% 2. glycin-
phaseolin, albumin a, albuming 9
5742 RA-& #45ta =38 albumin a 3= Osborne
% Campbell @ 9] legumelin 5}, albumin 8= Mur-
amatsu ¥ 9] soylegumelin =+ [f—3t-g& sty o).
Briggs 3 Mann 0 (1950)-2 EHikEIES WA
o] soybean meal o] KBHiHN A BB} 2 7
ol HOERSC] EAEE wrsig o oF& Jo-
nes @ Csonka ® %-o] Wi%to 2 A A Q2L fra-
ction o] heterogeneous 3-8 WHE ov Eifd = #
BOTHEIRE o] #3te] Naismith 12 (1955)9} Briggs
9 Wolf 18,10 (1956) 5-0] AT EEHE sedimentat-
ion constant 7} 28, 7S, 11S, @ 15S 9l 4 K4ye] 9
&% #4stg 2 K. Hasegawa 95 (1963)%-2 Seph-
adex G-200 Column Chromatography < €& 11 7}
2o FAE St UM E 8 =) s
MW o] KGEAE F3 ¢EE stn 9+

Lk} o] Zao] kA& MaBAH mHo
REEREY B4l wo] ¢ g=wt ofg x shql
=2 e Aol Ba ® & WY FERMY KR
Mz el gkl

FEES BE B AU 25 REe A4z 3t
o BEBFRKBERSE Eisle % FHE A"
TR Y3tz JEEY &S sd o
FRE ol #ESIl=2 g+

m, glutelin,

I ®eer=

WOFR #

RUWE @O o] 4 128 BBet =batsbx] = 1964 4
Beell A AbE 49 RS A ABK MEkE e
Flal A A F ube} o] 5 25 RES {£E2 AR sl
AERA 4183519 =} (Table 1)

(2) Sk

1. ey

D EEEY i 9 SREgs

R KRG E Willey mill & 4125} 20 mesh
2 BHRStL A fll = (b.p. 30~60°C) 24 Soxhlet

Table 1 X% 5%

ARER & OH & [ReER 8 m 4
1 £ % B8 14 Shelby
2 H W 42 38 15 Aod M1k
3 K & KR 16 2 M 7 x
4 TKIF#ER O 5 17 b2 P
5 B d A 18 i 1
6 #H /| ok ok 19 Pe B = %
7 BUEHE 8% 20 ® x
8 @l R 21 x &
9 Clark 22 = R 1B
10 Merit 23 TE K 20 %
11 ; Capital 24 Eoof v o F
12 | Gilson 25 | & B KM
18 Lindarine

——— —

BRAGHHES el A RIS G o, BRASRES Y gk
& EOAEY #He 9] st e @pdA g
W (3~4 B DD Eisl g =t s 3 Wi
A ERAD F g Qo] % musdc ki
MGl e =, KHY KHL HE W ow F
E3tglsh. WAEY M o 5g9 B ME
buffer solution (phosphate buffer @324 (pH 7.6, I,
0,18) veronal buffer 8 (pH 8,6, I, 0.1)] 40ml &
7bete]l S A 30%7 A Retn 1087 YAR
21(4,500 r.p.m)3 whg LWL EESt What-
man No. 41 {E#f= 335t Bkl o4 buffer
solution 40 ml & s}3te = w5l Z3+e 3 u
S5t 4714 9 FWEH 492 100ml = A
= ¥ EAES Bkl delvty] Ad bz &K
B F8se. dEE HiHK 50ml B 3 elo =
KBRS HEsty] sty BHEERS 4.
2. EMEBERADZA g8 BEOARY S
a. JEAEBRIKE)
Pk EDEERE : horizontal type 29
Buffer Solution;
@ phosphate buffer 23,2 (pH 7.6, I, 0. 18)
@ veronal buffer 29 (pH 8.6, I, 0.1)
AR
Whatman No. 1 E#%
dE Hem MY EHEBRKGY 8mg N/ml
of buffer solution) 500 A FEpEE JEHEH (7 x 20cm)
9] cathode Bt band spotting 5}3 2] A vo-
ltage gradient 5volt/cm = 20 p#fE BB 3 A
el 105°Cel 4 154 ##17] 2 Amidoblack
10B¥*eo 2 3090  %ufa4)7) 2 methanol: acetic
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acid(9: D= B3, Amidoblack 10B =
047 WIS WMERBEL 2 (Spinco model R.B.
Analytrol) 9} 1‘%><30mm slit & AF-85te] B
Mo FReta WS Y HESY % NSy &
B E skelg o).

* Amidoblack 10 B ¥

@D Amidoblack 108 1.0g

2 methanol 100m!
3 acetic acid 20ml
@ distilled water 80ml

b. glycinin, glutelin, phaseolin, legumelin, soy-
legumelin o] HURAWD Lo WAIKE,

5k 11549 g KGH 522 sl o7
l 10% NaCl ¥ 40ml & 7} & 30 %7 ALl
A BEET S 1087 4,500 rpm. 02 QAR
2t o sbabeh, BEpke] ob4 NaClysig 40ml &

WAsEE
|

e
F, g2y

|
Fy R

b N

7bete} RigdhE B{EE 3 H st o He ghA
100ml = A gt ofvjoj Al 4 FAGH MWK
% cellophan o] P#f] ¥ a toluol 2~3 W&&
Yol FkaAlA 497 #RAAG. HBE B0
% QAT o WA ha NaCluwe 7t
st & ATla ol & BHFAA YA
S5t oo el MKl ek o g st
2E Wy o2 AxAA glycinin 3} phaseolin & o
b FEHRAZ A9 Fo=Z R A albumin
4+ 4t glutelin & NaCl 5o = Mlisia v
& BBHC) 0.2% NaOH i5% 2 7Feted #itsta &
piA A ESHE .

[J55E 20(7:8,9,10,20

g %% 2o zdos

BEok gl vt

sl 22

K BRES RS

| 0.05N-NaOH = ifih

|
Ry L8 (glycinin + glutelin
‘ M-NaCl J5 9 0. 2. i

{
Fs; M-NaCl Soln.

I
Fo L-rw Re 2bir sy Rs M-NaCl insoluble
|70°C, 147 e Phaseolin_ B ;
T T T T | 0.05N-NaOH =
Fy b Ry M@ Fo bW R ks | sty
1Az #4. Albumin & Glycinin {
! T [ SO —
! | i
Fs LKi Proteose Rs BEELL Fy e R, 38
Albuming ‘ Moz pH 4.7 %
| R I
Fe LB Rs (b
Glutelin

c. & ROy BE
WAL LA BBt MEsA ebd pattern & )
Eshr] fle) k@R [Hk 10 2 (H 209 5wy
df o] s s glycinin, glutelin,
albumin e(legumelin), albumin g(soylegumelin) & 3%
Bt W] BEBAREE Agstd B@Es o
HEE e 24 KWL WEsto .

I #Ru %
() RAEATS B5Y ERERE

phaseolin

BHEART SHEkA R kg, HE, KSY
= Table 2 9 7o},

o] FEME Bl Ky GE) LKW L R
& MBS BG4 A S-olvh old
#HE oA = Table3 ol 4 nz vls ol &3
HigzRel w2 o] fx M KoM g3 &K
HEY el og Aoz AR phosphate
buffer o] o] 3 #EKY BEEWER L Tabled 7 7
=}
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Table 2. jfigkae] Hpisk

%@mﬁ%%?é%l%ﬁ%%bﬁﬁ%%ﬁé%mﬁ%
1 11,36 . 8.15 5.91 15 9.68 7.66 6.32
2 9.75 |’ 9,30 5.36 16 10.89 8.0l 5.73
3 11.35 7.93 6.05 17 11.04 7.88 5.56
4 9.46 8.04 6.38 18 11.72 7.30 5.91
5 10.06 7.93 6.19 19 10.16 7.16 5.86
6 10.97 7.52 5.77 20 9.87 7.79 5.74
7 9.82 8.59 5.85 21 8.45 8.06 5.86
8 9.59 8.56 6.02 22 11.46 7.99 5.24
9 10.96 7.60 5.65 | 23 9.41 7.85 5.57
10 9.71 7.79 5.94 | 24 9.84 7.24 6.03
1 9.26 7.68 5.67 25 11.50 8.31 5.75
12 10.13 7.68 5.53 T B 10.62 7.89 5.86
13 9.64 7.22 6.17 & ® @ 11.72 9.30 6.38

1 9.49 7.59 6.16 n B 8.45 7.16 24

Table 3. “

1 & w /A 8 8.2l 10 f Merit 8775 19 |® A
2 | A & 42 B 90.25 11 l Capital 87.251 20 | %
3 | & Xk R| 801 12 | Gilson 82.50 | 21 | %
4 |JKER#E9%E | 86.00) 13 | Lindarine 8.74 . 22 £ K
5 & & B\ 845 14 | Shelby 89.58 | 23 | fE A 20
6 |3 & P k| 81.25 15 dde # 1% 9117 24 | & ¥
7O RuEASH| 8650 16 2 M & A | 8207 25 | & MW K
8 & WO R 84.00 17 B8 | 80.55 1 5 iy
9 | Clark 81.00 | 18 |& 0| 84.50 | i H

]

(@) WRBHIKBEA K BOEDS.
BREEATE phosphate buffer = #iH s K S
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cath . anode

R

start line
Fig. 1 KTEEHESY phophate buffer ext-act ©] paper electrophoretogram ¥ 2.9] 4 prghi
veronal buffer® JBFIA] 7] #5% = < 5] % phosrhate S fraction o2 vlebUlxwl jeprgigo]l el A
buffers. A 215k Aol ¥ sho] HEErt ] okol 3 = % fraction o] 2FEHEE HAsle A= se &
pattern 3kol] }Elu}x] okem m o] &= phosphate L RERMS ERA A 2 FEEL Tabled st
buffer 2+-& 2148ty oh. R = 8 ZEYl 5 éq-
Table 4. 7% fraction o] &L

%“1 1o jm| ]| v]g | ron m v v g
wnmg % % | % | % | % % lamma % % [ % | % | % %
1 |12.50 7.87 4.9472.17) 2.42] 100| 15 |13.96 '6.21 6.50 69.52 3.81 100
2 | 16.45 6.79 3.49/71.23 2.03 # | 16 |11.28 6.85 3.62 75.7L 2.54 |
3 15.51} 8.81 5.31 67.31 2.08 # 17 | 13.85 9.84 5.62 68.17 2.52
4| l4d5) 473 3827482 208 4 | 18 1140 647 4.92 T5.40 251
5 | 16.66 8.80 4.42| 68.05 2.07| ¥ 19 | 11.50, 8.99 6.12 71.55 1.84 »
6 | 12.87, 9.50, 4.88 72.83 1.92 20 | 13.48 7.57] 6.16/ 69.30, 2.99 #
7 | 15.14) 419 3.19 76.19) 2.38 7 21 |14.92) 9.89 5.34 67.94 1.91 1
8 |18.20 9.99 7.31 62.43 2.07 22 |11.77, 8.64 5.3571.97 2.27 #
9 | 14.61 4.6l 3.29 75.49 2.14 23 |19.43 8.08 5.7 63.94 2.93 '
10 16.74 5.23 3.01 73.38  1.64 24 |15.49 3.82 2.98 76.46 1.25 }
11 19.01 6.55 4.61) 68.18 1.65 # | 25 | 13.89 7.42 5.62 7L17T 190 1 |
12 13.55 6.38 3.08 77.48 2.51 # |7  #|14.47] 7.22] 4.43 71.70 2.18 |
13 |12.91 6.94 2.94/ 75.44] 1.97 » | & 7% | 19.43 9.99| 7.31 77. 48’ 3.81 \
14 |12.28 6.18 3.2476.52 1.78 # |k U5 |11.28 3.82 2.94 62. 43 1.25 ‘\
S. Area of each fraction. S Sty
St +S11+Su1+ Stv-+ Sy =St % of Su=-g.~x100 % of Siv= sy X100
% of Sx_é‘— %100 % of Slxx=i§;‘x100 % of SV:%ZT' X100
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o] &% A glycinin 3} phaseolin & 43t glob- 2] LILULIV,VE 2A3 0w o] 59 mobility
ulin o] ZEo] WMHHA P K7} BRI 84%xr} (BB EHR (2)—2—b [k 119 [Hk 219
k7t =0 86%%F mojr} I AR proteose B A Q& glycinin, phaseolin, glutelin, albumin «

A A7) Ao ZFo] ¢zt el Aoz A (legumelin)(%8:%19  albumin A(soylegumelin)7>%?%
A=, Fig. 1A % @A e HEEAA el S s A4 HRS Table5 9} b}

Table 5. %42l mobility(cm?volt—1sec™? x107%)

soylegu-

Component 1 ‘ II HI‘ IV& v 1 glycinin [ phaseolm} glutelin l albumma} allumin ,B}legumehn imelin

" mobility ll.18‘1.32‘1.4611.63}1.91’ 163 | 118 | 132 | 146 | 191 | 1.46 | 1.91[
| 3

t
L l

HHA [FE-e Table5 o ZEE obg= # o vteby pattern o fEE WS FEsidle
Elol A oo smE A B ()—2—belA % W 1 gRe Fig 29 2
CHAMT BOES MR ERKBE AAA BT

ANODE
v Albumin Albumin )
| e ma
v N
g _ Albuwn H
b 4 M $utelin
Mclmi .
start -——-1 — ] ISR [ RN )
line
Sample Raz $raction Rqfrctim  Re fractim Fé fractim  Fryfraction RS $nition
CATHODE

Fig. 2. Paper electrophoretograms of soybean protein and each of its single isolated proteins;
Electrophoresis was conducted at 22~25°C(room temp.) at a constant current 15m Amp., voltage
gradient 5 volts/ cm for 15—20 hours.

o) Fig. 2004 Rs % Re® Fool 4 ol 43t RMCA MR T2 BB glycinin o] o e
e patermo] SHA o u Ae 3 WE ¢ fRE AR HL KAE FTHA A
st BEEE wob glycininol HFHE AW ol RS M HEE TablesF ek,

Table 6. & B4 FE &%

sample component I l I ‘ 1L I v ‘ v
| ——

id : . albumin « . . albumin
? identified _phaseohn ’ glutelin (legamelin) ) glycinin [ (soylegu neelm)
mobility(am?voltsecix 108 118 | 132 | 14 | e | o1

Table 4 9t Table 6} 4 ®E FHis KT 25 B8, KA, BES &5 44472
Mol & Bl SRLE ¢ 5 fud FHL AEA e BRE AEd 4 5
3%5'%? HEb o gleb. ol Ee] ERE KT EHE HE & e Ad o) HE %E*
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Zalod gk KR A S gv)

V. & %
HE KR AT 25 RES Adsq £ Y BA
B Y MRERAkEke s Agild Y
ERE Hige) wsteh. o] Hre =z 50 HAR
S DT S Jder £ RERY FEM JE
SEE ol 2 % Y & HEE RAHY £y

SRILE o 2o

I 14.47%
I 7.22%
HI 4.43%
v 71.70%
v 2.18%

ki AESE RESY 2 #ie

Component ] I ] n 11 [ v v |
identified " phaseolin [ glutelin albumin « | glycinin z albumin B :’
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