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Appropriate Electrophoresis Techniques and Isozymes
to ldentification of Barley Cultivars

Eung Ryong Son*, Yong Se Lee*, Kyung Eun Yoon** and Yong Woong Ha***

ABSTRACT

The buffer soluble proteins were extracted from six cultivars of barley grains and analyzed by various electro-

phoresis; 7.5% polyacrylamide slab gel, 2-30% polyacrylamide porosity gradient tube gel, isoelectric focusing

(pH4-9) and starch gel electrophoresis. The proteins, esterase, acid phosphatase, malate dehydrogenase, gluta-

mate dehydrogenase and leucine aminopeptidase were investigated to find out the best method to differentiate

barley cultivars,

The result were that protein and esterase bands in 2-30% polyacrylamide porosity gradient tube gel elec-

trophoresis and protein bands in 7.5% polyacrylamide slab gel electrophoresis showed typical varietal differ-

ences. Therefore, those methods were suitable for differentiation of barley cultivars.
It was difficult to differentiate the cultivars by the other methodes and patterns of the other enzymes,
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2. BEXBEB KE]R
43293 8902E 01M Tris—HC1(pH 7.5)
& FAsED 229 $x 2¢0] 6mlel @58
& Ase e s F 24P ER4ER
(4°C) A 12000xg= 3043 |4EAZ o
IBKe 33t 45000 xgall A 30430 [|AEE
st LBHS BRKDERZ EAHIA

3. EBRXESE

BRAKEEL gelo] HEH FME 283ty
o ol 47bx HE& ERFHATL

7}. Homogenous polyacrylamide gel : Desaga sy-
stem® % 7.5% vertical polyacrylamide slab gel
(1.5mmx10cm)& FEMASAE Gel bufferes 01 M
Tris—HCl (pH 8.9), Tray buffer+ %=  buffer®
0.12M Tris—HCI (pH8.08), &= buffer2+ 004
M Tris—glycine(pH8.9)% HA %k  Sample
50 x1& fEAIBIE o BT 90mAS MfFstd <
4050 EFIKB At

v, 2-30% polyacrylamide porosity gradient
gel : Tube gel (diameter 0.5cm, length 13cm)& £
stk Gel buffers= 0.25M Tris—HCI(pH 8.9)
2 FH3lg e geld BB Gottingenl G.Wolf7l i
& FIFE AEse A ck® Tray buffer= 0.05
M Tris—glycine(pH83)% 1: 7= 34 FA3dL
o Eifie 2§ 100Vl A 1K/ %A F 200V
2 dte] 2350 kEYAZ vk Tubed sample F2
5001g9l protein-& ff 3% ot

t}. Isoelectric focusing : 6% polyacrylamide
2} 1% servalyt(pH4~9)E & sIH th Tube gel
(diameter 0.5¢cm, length 10cm)& %=  buffer &
0.1 % phosphoric acid, &= buffer+= Ca(OH).9]
X3t 882 FHsIE T sample®-2 500ug® pro-
teinFS FASESL Bt AL 100VAA 18/
PKEI % 200Vol A 3B5RE EHES A oD

2}, Starch gel : 12% gel& 3o  gel
buffer+= 0.076 M Tris—citrate(pH 8.7)& FH 3%
t}. Tray buffer+ 0.3 M Boric acid —-NaOH(pH8.2)
E Al e B 100VAlA Al&sted borate
ion®l ¢ 5cmolE ¥ W7 3RMEE KEARCGY

o}a)

4 BEX

Protein® Coomasie Brilliant Blue R250 -£4&
A FEAZ 2™ acetic acid : methanol : water=
2:12: 288 FA Qe FAAZ LD

Esteraset= a—naphthyl acetate(5 mg./10ml),fast
blue RR salt(5mg/10m)E 0.1M Tris—HCI(pH
7.2)00 = LA gl 36°CANA o 30480 HAA
A BEAZRCDD

Acid phosphatases= @—naphthyl phosphate(8 mg
/ 10ml1)$%} Fast Garnet GBC salt(7mg,/10ml ) &
0.1M sodium acetate(pH 4.8) bufferell < #Hf
®e ERSHEGD

Malate dehydrogenase+ 100ml1®l 0.1M Tris—HCI
(pHT7.0) buffer®l 20mg NADP, 20mgNBT, 3mg,
PMS, 1g DL malic acid® 3713 Zfaikol 36°Col
A oF 3043R B LY

Glutamate dehydrogenase+= 100ml1®} 0.1M Tris—
HCL(pH 7.0) bufferol 10mg NAD, 20mg NBT, 3
mg PMS, 0.45g sodium glutamateS & 718 44
AL FER AT

Leucine aminopeptidase+= 100ml®] 0.05M Tris—
malente (pH 5.4) buffer®] 15mg Fast Black K salt
2t 20mg L-—leucylamide HC1-& H 73 #EKAN &
& A13 ok
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< & REAdAE EHBMANE ctESY BEE
Hel I L& $ U7 Wil BRXDES FH
st MES B4 o Hble] Agoe mEsioh

mret A BEEAe] F—3tA £ KH4T M
B EHE Ao Motk K HRAAE AR
g FHSYY ot nE BERETS 4£EMS
2 @3 B F AKibREd ddeonr EBERRER
Vet pattern®] ERE BEEMNL BRE 53]
ot & REY Bis 5245 YFdFLdA
F—3 ERE (1984 4 )0 &3l grh

7.5% polyacrylamide homogenous slab gel 2 &
B EAE patterne 2E Rl 42 major
band7} R.f 0.16, 0.35 0522 0652 izl
X5 glenz HUUL BES 2oz 9oy minor
bandol A} %F5E band ol FH « |l 28 & RES B
28 4+ Aok (Fig. 1).
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1 2 3 & 5 6

Fig. 1. Buffer soluble proteins of dry barley kernels:
Patterns in 7.5% polyacrylamide slab gel.
1) Sachun #6, 2) Hyangmaeg, 3) Alchanbori,
4) Hinodehadaka 5) Suwon #216, 6) Jo-
pungbori.

1 2 3 &4 5 6

Fig. 2. Buffer soluble proteins of dry barley kernels:
Patterns in polyacrylamide gel isoelectric
focusing (pH4-9). 1) Sachun #6, 2) Hyang-
maeg, 3) Alchanbori, 4) Hinodehadaka,
5) Suwon #216, 6) Jopungbori.

i 2 3 A 5 6
Fig. 3. Buffer soluble proteins of dry barley kernels:
Patterns in polyacrylamide porosity gradi-
ent (2-30%) tube gel 1). Sachun #6, 2)
Hyangmaeg, 3) Alchanbori, 4) Hinodeha-

daka, 5) Suwon #216, 6) Jopungbori.

\ -
1 2 3 A 5 6
Fig. 4. Esterase isozyme patterns of barley kernels
in starch gel. 1) Sachun #6, 2) Hyangmaeg,
3) Alchanbori, 4) Hinodehadaka, 5) Suwon
#216, 6) Jopungbori.

Isoelectricfocusing ol 1% HE'H pattern-S 7] A
3 minor band 7t #AHE YoV ZE REC AY
F—% s Rolm #3l U 2169 <Atns
= AR [—& FKEE oz RESEAd FAs
A1l & A gstx @ UcH(Fig. 2).

2~30% polyacrylamide gradient gel-= @Ef 3
#&E EBOH patterno] J1A 983 ngow £ B
HERY band®l B U ATEA ZR7) Fslns
bandol 2j3 & HES FHS T YElE A
Sy YR @ vlA R band7tA] Rolnz 2tz
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Fig. 5. Esterase isozyme patterns of dry barley
kernels in 7.5% polyacrylamide slab gel.
1) Sachun #6, 2) Hyangmaeg, 3) Alchan-
biri, 4) Hinodehadaka, 5) Suwon #2186,
6) Jopungbori.

band®l fIEE HESH=®l+ o8] w&ck(Fig.3).

Starch geloll 9] ¥t esterase2] RIE¥# patternS
455 A bandel A7 4~6ME Hol g F A
ggtos 80| band® HREZ FHA FYrh 2T
major bandol 2|3 REe ERE ¥ 4 itk &
49421659 2Fne, ¢Ane §& AR @3
S 3o REESHN FlRAINE At &
steb(Fig. 4).

7.5% polyacrylamide slab gelol A= ¢ 6 1E2]
esterase FINEEH band & & 5 Aoy 2Fue
o} &ty el [E—3 patternd 2 F RES E
o] EA ggtrh wekA homogenous gel & &
Fikolet & 4 ¢l ch(Fig. 5).

Isoelectricfocusing ®ll €] 3 esterase i EBER
pattern-& FE3] 2% bandE B oW AAM6E
o g =3 £U216F5 9 ¢Atue, 2FudA
[Al—3 pattern® B olE zZlo] qlo] mES RERE
+ denz HYsta @ (Fig. 6).

gradient geloll 48] esterase BIGIB%#E  pattern-&

Fig. 6. Esterase isozyme patterns of dry barley
kernels in polyacrylamide gel isoelectic
focusing (pH4-9). 1) Sachun #6, 2) Hyang-
maeg, 3) Alchanbori, 4) Hinodehadaka,
5) Suwon #216, 6) Jopungbori.

1 2 3 & 5 5

Fig. 7. Esterase isozyme patterns of dry barly ker-
nels in polyacrylamide porosity gradients
(2-30%) tube gel. 1). Sachun #6, 2) Hyang-
maeg, 3) Alchanbori, 4) Hinodehadaka,
5) Suwon #216, 6) Jopungbori.

band ¥ #27t AEHY T £AE A gA FE =
Aot 23 K BEMY ZRE FE bandd F - E
o frEEell od BH AREste B HEkolAde A
o] E—% pattern® B A6 ETo Y Y 5
¥216%, 2Fne, Angs ESE ¢ AdH
(Fig. 7).

Phosphatase 2] EfIE#%# pattern-> gradient gel
# 7.5% homogenous slab gelol A 2% & Mo
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T2 3 & 5 6

Fig. 8. Acid phosphatase isozyme patterns of dry barley kernels in 7.5% polyacrylamide slab gel(left) and
polyacrylamide porosity gradient (2-30%) tube geKright). 1) Sachun #6, 2) Hynagmaeg, 3) Alchanbori,

4) Hinodehadaka, 5) Suwon #216, 6) Jopungbori.

I 2 3 & 5 6

Fig. 9. Malate dehydrogenase isozyme patterns of
dry barly kernel in polyacrylamide poro-
sity gradient (2-30%) tube gel. 1) Sachun
#6, 2) Hyangmaeg, 3) Alchanbori, 4) Hino-
dehadaka, 5) Suwon #216, 6) Jopungbori.

B—% pattern® 1Az glol BE B4l A3
BFel 3 4 ¢l929 malate dehydrogenase, gluta-
mate dehydrogenase @ leucine aminopeptidases =
E MfS [—% patternd 2] BE Ef Fi
H3tzlel = Agsx erskoh(Fig. 8, 9, 10).

6714 BREREe EEAA T A—8 RS
A2 7R EHAKEEN A2 patternd K dtdd

o} Hkol wiel A2 o e BEE B4t

Starch gel# 7.5% homogenous slab gel & tube
gel & A’ gradient gel® Isoelectricfocusing®rt
E—3 gel Aol A £ HES & 5 317 "ol
& BEE LEshr) ol ol e Bk FAS
= BHE AA FHEY AAAHQ oJHE AT 9
o ot FE@E HA gurk

Isoelectricfocusing ol &1& HE'H S  esterase 2}
FAEER S bandv= B &3] L2A% X9 & SER
band &l $1 A ®ims} oMt & gelol 2+ &3
gleo] glonz bandd Y3 RERK = dAd o
g Zeta ¢x gdu 2% F R B—% pe
ttern& ¥ol& Zol glol REES  FASLA G
A gstA gtk

A HBHER 2 RBEES A A¢Y HEke
gradient gelS A BEEHMES esterase [
WEER HEE RAsE RAoldden tdgomyE 75
% homogenous slab gel 24 EAEEKES LB
Bolg ek

18T R E TR A Stegemann'V o] LG
A o RER BHE £3 Park” 5ol BREHHE
I BEFel Ao EEXBERS AAT REY ES
oA @2 Fedtete A gAY F APAYL fF
Bl B Y B %+ BREBES BET A
g 5] o] of ghrl,

R RES ERkBEA A8 B gradi-
ent gel & FAslY BEHE S esterased) e b Ee %
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Fig. 10. Glutamate dehydrogenase(left) and leucine aminopeptidase (right) isozyme patterns of dry barley
kernels in polyacrylamide porosity gradient (2-30%) tube gel. 1) Sachun #6, 2) Hyangmaeg, 3) Al-
chanbori, 4) Hinodehadaka, 5) Suwon #216, 6) Jopungbori.

patterng H#st= Aol 744 vhakz st

i) 3

A ERe ne|REY ES AR A3 BRK
Lz BES KEsie 6 RLKBE(Q@ARD,
4+216%, 2F8=, AY6%E, WY, 3lxdsttt
Do BE EHHES 75% polyacrylumide slab gel,
2 — 30 % polyacrylamide porosity gradient tube
gel, isoelectricfocusing (pH 4—9)3 starch gel & f&
B B|HxH % protein band pattern esterase, acid
phosphatase, malate dehydrogenase, glutamate dehy-
drogenase ¥ leucine aminopeptidase! [EEVAES
patterns RAHIA HRE oSH T U

1. 7.5% polyacrylamide slab gelol A @A pa-
ttern® 2 — 30 % polyacrylamide porosity gradient
tube geloh Al o] w33} esterase®] band pattern©l
DR Fald 2R 1Y RARERS M A
3ttt

2. Acid phosphatase, malate dehydrogenase, glu-
tamate dehydrogenase ¥ leucine aminopeptidase &
o] Fi{rEE% patterne ZE EHT REC [
P vo] REES FAsIde AYdsA &
gret,
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