KOREAN J. SOC. FOOD SCI.
Vol. 8 No. 4, November, 1992

w e A7) dTHE R oAt A AT AT

>
oY
1o

of o %

SEELEREEEELRER DT

Studies on Electrophoretic Pattern and Amino
Acids of Buckwheat Protein
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Abstract

1. Amino acid compositions were determined by amino acid analyzer. Through the analysis
of these samples, it was found that glutamic acid was the most abundant; glycine, aspartic acid,
lysine and threonine were rich; and tryptophan and methionine were the limiting amino acid.

2. Albumins, globulins, gliadins and glutelins were extracted from the Kangwon hull,
Kangwon rice buckwheat, and wheat. The relative proportions of protein fractions were 52.45 :
10.14:16.61:20.80% in Kangwon hull buckwheat, 21.10:13.80:28.40: 36.709 in Kangwon rice
buckwheat and 6.87:1.65:42.85:48.6% in wheat, in the order of albumins, globulins, gliadins
and glutelins.

3. Polyacrylamide gel electrophoresis (PAGE) and SDS-polyacrylamide gel electrophoresis
(SDS-PAGE) were performed to identify the subfractions of each protein fraction. The electro-
phoregrams of PAGE showed that the same fractions of both Kangwon hull buckwheat protein
and Kangwon rice buckwheat protein had very similar electrophoretic patterns to each other
respectively, but there were significant differences in the patterns between buckwheat proteins

and wheat proteins.
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Fig. 1. Schematic Representation of Protein Fractionation of Buckwheats and Wheat Flour.
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1) Polyacrylamide Gel Electrophoresis (PAGE)
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Table 1.
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Buffers for Non—Dissociating Discontinuous
System

High pH discontinous

Stackes at pH 8.3, seperates at pH 9.5
Staking gel buffer

0.5 M Tris—HCI (pH 6.8)2
Resolving gel buffer

1 M Tris—HCI (pH 9.1)b
Reservoir buffer

Tris-glycine (pH 8.3)C

Low pH discontinuous

Stacks at pH 5.0, seperates at pH 3.8
Stacking gel buffer

acetic acid—KOH (pH 6.8)d
Resolving gel buffer

acetic acid—KOH (pH 4.3)¢
Reservoir buffer

acetic acid-alanine (pH 4,5)f

. 0.5 M Tris HCI {pH 6.8) : 3.03 g Tris-dissolve in

D.D.W., bring pH down to 6.8 with conc HCI,
add D.D.W to 50 ml,

. 1M Tris HCI (pH 9.1) : 24,22 g tris-dissolve in

D.D.W., bring pH down to 9.1 with conc. HCI,
add D.D.W., to 200 mi.

. Tris-glycine (pH 8.3) : 12 g Trisma base + 57.6g

Glycine bring to 4 liters with D.D.W,

. Acetic acid—KOH (pH 6.8) : 4.8 mi 1 M KOH +

0.29 ml acetic acid to 10 ml with D.D.W.

. Acetic acid—KOH (pH 4.3) : 4.8 m! 1 M KOH +

1.72 ml acetic acid to 10 ml D.D.W.

. Acetic acid-alanine (pH 4.5) : 31,2 g alanine +

8.0 ml acetic acid to 1 liter with D.D.W.

Table 2. Recipe for Polyacrylamide Gel Preparation Using Non—Dissociating Discontinuous Buffer Systems (unit : mi)

Stack solutions Stacking gel Resolving gel (7.5%)
Acidic Basic Acidic Basic
Acryiamide/bis (33.05/0.3)2 - — 9.0 9.0
Acrylamide/bis (30/0.44)b 1.3 1.3 - -~
Stacking gel buffer stock® 2.5 2.5 - —
Resolving gel buffer stockd - - 15.2 15.2
D.D.W. 5.6 6.2 14.2 14.6
3% Ammonium persulfate® 0.4 0.1 1.5 1.0
TEMED 0.06 0.01 0.2 0.02

a. acrylamide/bis (33.05/0.3%) : 83.75g Acrylamide + 0,75g bis-bring to 250 ml with D.D.W.
b, Acrylamide/bis (30/0 44%) : 7.5g Acrylamide # 0.11 g bis-bring to 25 m! with D.D.W.

c, d. see Table 1.
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Table 3. Resipe for Gel Preparation Using the SDS—Dis-
continuous Buffer System (unit : ml)
Stock solutions Stacking Resolving
gel gel
Acrylamide/bis (33.5/0.3)3 - 12°
Acrylamide/bis (30/0.44)2 1.3 -
1 M Tris—HCI pH 9.1b - 15.2
0.5 M Tris—~HCI pH 6.8 2.5 -
D.D.W. 6.1 11.2
10% SDS 0.1 0.4
3% Ammonium persulfateC 0.1 1.0
TEMED 0.01 0.02
a. see Table 2, b, see Table 1.

c. 2| Y fresh3}A =A) g
* reservoir buffer stock : 48 g Trisma base + 230.4g
glycine + 16 g SDS — bring to 4 liters with
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Table 4. Amino Acid Composition of Buckwheat
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Sample A B C
Amino acid

Aspartic acid 0.011 (1100} 0.009 { 900) 0.008 ( 800)
Glutamic acid 0.020 (2000) 0.017 (1700) 0.014 (1400)
Serine 0.004 { 400) 0.003 { 300) 0,003 ( 300)
Histidine 0.004 { 400) 0.003 { 300) 0.003 ( 300)
Glycine 0,011 (1100} 0.009 ( 900) 0.008 ( 800)
Threonine 0.007 ( 700) 0.006 ( 600) 0.005 ( 500)
Arginine 0.004 ( 400) 0.003 ( 300) 0.003 { 300)
Alanine 0.005 { 500) 0.004 { 400) 0.004 { 400)
Tyrosine 0003 ( 300} 0.002 ( 200) 0.002 { 200}
Methionine 0.001 ( 100) 0.001 { 100) --
Valine 0.004 ( 400) 0.004 ( 400) 0.003 { 300)
Tryptophan - — —
Phenylalanine 0.005 ( 500) 0.004 { 400) 0.003 { 300)
Isoleucine 0.003 { 300) 0.003 ( 300) 0002 ( 200)
Leucine 0.006 { 600) 0.005 ( 500) 0.005 ( 500}
Lysine 0.007 { 700) 0.007 { 700) 0.006 { 600)

A : Kyungbuk rice buckwheat,

B : Kangwon hull buckwheat,
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Table 5. Protein Solubility Fractions of Buckwheats and

Wheat Flour (unit : %)
) Sample B C D
Fraction
Albumin 52.45 21.10 6.87
Globulin 10.14 13.80 1.65
Gliadin 16.61 28.40 42.85
Glutelin 20.80 36.70 48.64

B : Kangwon hull buckwheat
C : Kangwon rice buckwheat
D : Wheat flour

glutelin

: Wheat glutelin

: Kangwon rice buckwheat glutelin

: Kangwon hull buckwheat glutelin

. Wheat gliadin

kangwon rice buckwheat gliadin

: Kangwon hull buckwheat gliadin

: Wheat globulin

Kangwon rice buckwheat globulin

I: Kangwon hull buckwheat globulin

J: Wheat albumin

K: Kangwon rice buckwheat albumin

L: Kangwon hull buckwheat albumin

Fig. 2. Polyacrylamide Gel Electrophoresis of Buck-
wheats and Wheat Proteins at High pH System.
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A: Wheat glutelin

B: Kangwon rice buckwheat glutelin

C: Kangwon hull buckwheat glutelin

D: Wheat gliadin

E: kangwon rice buckwheat gliadin

F: Kangwon hull buckwheat gliadin

G: Wheat globulin

H: Kangwon rice buckwheat glboulin

I: Kangwon hull buckwheat globulin

J: Wheat albumin

K: Kangwon rice buckwheat albumin

L: Kangwon hull buckwheat albumin

Fig. 3. Polyacrylamide Gel Electrophoresis of Buck
wheats and Wheat Proteins at Low pH System.
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A: Wheat glutelin

B: Kangwon rice buckwheat glutelin

C: Kangwon hull buckwheat glutelin

D: Wheat gliadin

E: kangwon rice buckwheat gliadin

F: Kangwon hull buckwheat gliadin

G: Wheat globulin

H: Kangwon rice buckwheat globulin

I: Kangwon hull buckwheat globulin

J: Wheat albumin

K: Kangwon rice buckwheat albumin

L: Kangwon hull buckwheat albumin

Fig. 4. SDS-PAGE of Korean Buckwheats and Wheat

Porteins.
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