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A Comparison of Protein Characteristics of Korean and
Imported Wheat Varieties

Bong Kyung Koh
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Abstract

The objective of this study was to investigate the fundamental characteristics of proteins effecting on Korean
wheat flour quality. Mixing properties and protein contents of Eunpa, Allgreu, and Woori showed soft wheat
characteristics. Tapdong had strong dough stability and high protein content like hard wheat flour. However,
even though Greu had a high protein content, the dough strength was very weak like soft wheat flour. No
major difference was observed in protein solubility with water, 0.1N NaCl, 70% ethyl alcohol, 0.1 N acetic
acid solution and in sulfur and disulfide contents between Korean wheat flours and imported flours. However,
DNS (Dark Norther Spring) had more contents of acid insoluble and SDS insoluble proteins compared with
Korean wheat varieties. PAGE pattern of Tapdong was very similar to imported wheat flours at the high
molecular weight regions and characteristic high molecular weight glutenin subunits were observed over 116
kD protein molecular weight region from 4 Korean wheat flours such as Eunpa, Woori, Allgreu, and Greu.

Key words: Korean wheat flours, proteins, mixing properties, protein solubility, high molecular weight glutenin
subunit
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SRR BA), ST BF), £22E A,
2 AF) 59 SEL B4 23, 62
Ab Soft White (SW), Dark Northern Spring (DNS)
g ¥ AF Austrian Standard Wheat (ASW) S-¢] 33
F9| 9l 2 AL AF o2y Fte] AR}
et

W7o AL WS A-Loll4] 244]7E tempering
gled 2ol 155%7F HEF 7} A 2)3l Buhler
Mill (MN 55440, Swiss)2 A 3-3}9d.on, sifter flour
2% A28} break flour (1B-3B)2} reduction flour
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44-16'"7 AACC "] 08-01970]] 23t 283}y w,
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SDS Sedimentation Test

Axford 572 W0l ale} Ur1F-E Eol A7)
F SDS (sodium dodecyl sulfate)-lactic acid <o) =
Hhsted AL F HA=HE UrEe] Romb)yE &
Aslgic}.

Disuifide (-S-8-)& Sulfhydryt (-SH) &2 23

Free sulfhydryl (-SH) ¥%-& Chan3} Wasserman®
2] Wl o g DINB (5,5'-dithiobis [2-nitrobenzoic acid],
Aldrich, USA) A28 AHR-8led &3)3}¢] 0 v, disulfide
(-S-S-) 3=k total sulthydryl-& 233%+ ¥ total sulf-
hydryl 2 7-€] free sulthydryl 355 # 3] 12 & 3ks
disulfide (-S-S-) o g A4lslsich Total sulfhydryl
§=F2 Graveland 5] Whiol wje} U785 6 N
NaOHZ 50°C, 3087t ¢ze] i aisle] disulfide
AF-E E3stn 2 M HPO.Z F3HpH 7)F F, free
sulthydryl §2F &4 7} 2r& w02 DINB A%}
& A3t AgFstadc.

chizel =& 23 9 g2t &4

L7 g 7 gofof o3t feizol] we)
%3}7] A%t 50 mg EIHEE 1.5 mL 54’ e
55 0.1 N NaCl, 70% ethyl alcohol % 0.1 N
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system (Bio Rad, USA)& o]-83led SDS (sodium
dodecyl sulfate) polyacryl amide gel electrophoresis
(SDS-PAGE)E 3}%ic}.
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2 gluten th§A g &, Al Felste] A AL A
719455 1% gluten h) A AJ g & o]-g-3lgc. £
¥ chaly] geol 50 pl& 4% B-mercaptoethanol-2 ¥ 3}
g sample buffer 25 pl. g3} Egksted Hr)dE &
A Al B8 AM-slgch Sample buffere] A z9} 2e|=
Koh %2 uhilol] ujeby Az, £ v
tarzl 7t gele] k& & wellol|4] molecular weight
marker protein (broad range SDS-PAGE Standard, Bio
Rad, USA)E 37 248} ). Koh 5] u}of u}
zhA] gelo] R-el¥l ohaia].2 7% acetic acid solution-$
33} Comassie blue R250 -2 o8 314, A3}y
2o, computer scanninngol] 2]3}e] #o3ds}eic).

ot ¥ g

Table 1ol e &3¢ 2updo] 0.69%2 7}
A w2 oS RS dlow Wwrb bR HE
0.54%2) 385 sk ek 22t AgAde] &
3lrhar oejl DNSe| B a2 0.65%24 92|
E ALl & Pk AW B} @ oke] 3] %o
FhrEle] Qlere s 3% g A4 o
£ AEAAE dHstd AT ¢ e FHE A
ol Aol & Yehl A= edsteh
A HEY 59 A §}E2 Table 19]
Astel up2w 2z} 153, 12.47%9} 12.31%24 ¢
W<l DNS¢ ASW 55} n| sl S o 3] ud
o] wiA-g FF-3kaL 32 Fig. 18] W9 &4
< yeblle mixographell A& 58 4|93 ¥
o] Wk EALE o) ofste] dnbHel AAE v
b ehiiAle] g skt o AP EI} 7

2%, e

Table 1. Moisture, ash and total protein contents of wheat flours

YRERNNE
' ALL-GREU

Fig. 1. Mixograms of wheat flours.

< A AL HA] el AW} o] ukE
2] oA Ad(dough stability)e] =i 2fstgic}. &3] 1%
w8 w2 o] hilAl g §hR-81x] 9t optimum mixing
time ©]%2] <3t dough breakdown ¥Ale] 3w
v g A3l sticky dough?] ##7-& el o
7HRelE & 4 ol ol b BAS 2 )
F2 g TEUE Wi bl e #eo] sl
S owo] AlAo] b cell sizer} 2how we] 2 zto]

A7lm AZ A& deiR|ar 9len®, o]2F A
2 U0 AgolA 2R Z =vHE we) A B
A &el= g}

Ao Al g e el &3] WobE
o] & xhiA 3§t wE -?**Hl%i FA}gE Table
298] Zstoll vpebot wle} o], wiuizlo] ghako] A
Aol b 48 Yehlle %:L-r, S, wws}
ASW 58] Uris= ikt li4ke] Hfol A

(Dry basis, %)

Greu DNS Eunpa Tapdong Allgreu ASW Woori wWwW
Moisture 8.67 10.44 10.01 8.85 9.82 10.33 8.9
Ash 0.60 0.65 0.69 0.57 0.62 0.08 0.54
Total protein 15.30 1391 12.47 10.67 10.15 9.15 9.07
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Table 2. Solubility of wheat flour proteins in water, 0.1 N NaCl, 70% ethyl alcohol and 0.1 N acetic acid solutions

Protein (% of total protein)”

Water Salt Alcohol Acid Acid

soluble soluble soluble soluble insoluble?
Greu 10.47+£2.0 16.64+0.5 36.161+2.5 62.58+1.5 7.42
DNS 12.144+2.0 19.86+0.3 36.72+2.8 59.92+0.4 40.08
Eunpa 12.07+2.5 20.19+0.3 36.121+2.0 64.18+1.8 35.82
Tapdong 11.82+2.0 22.02+03 37.56+0.5 69.65+0.3 30.35
Allgreu 11.98+1.0 22.89+0.1 42.34+2.0 72.421+0.3 27.58
ASW 15.89+2.8 25.39+0.5 39.44+0.5 74.89+1.8 25.11
Woori 14.72+1.8 27.261+0.1 37.37+0.5 67.85+0.6 32.15
WW 16.44+1.9 24.83+0.5 41.640.6 72.141+0.3 27.86

YValues are presented as percent of total protein in wheat flour (nitrogen basis) and averages of five experiments + standard

deviations.
Values are calculated as 100-percent of acid soluble protein.

9lo| A2 84 2] water soluble} salt soluble
Ao ghapo] Ao WS oFg AAFH, A
o) UAHF Felo] gl= AHLeB LR acid insoluble
i) ekl A HoR AL ofo] FiEe] 4l
o} ub dulal o) g 18, 23}, 9 g% 54
= WES %¥o] acid insoluble protein] ¥ef
o] AbthA o 2 o v water solubles} salt soluble whul]
%9 gk Ay e Hich B3] 4l AHES
2A AAde] it &=zl DNS H2 whiAl
2] 40% o]A}o] acid insoluble protein & 2. A= o] 7}
A ¥ v &2 i 1o, Table 32] Z el A
B vle} Zho], SDS soluble ©uj 2l o] gheko] 714} b
git}. & acid insoluble proteine -2 disulfide bond &
FAE A AEZA SDS SH = L= A
¢+ 37 mercaptoethanol -89 S0 2 disulfide 23S
QA2 of 8#]== high molecular weight insoluble
glutenin .2 FAJ 5] 0.0 o]}t chulal o] ko] @
252 WrkRel AAle] $sithn el gEon,
SDS insoluble high molecular weight subunit-g- z+& &t
wizle] Aol P33R ofn] iRl AP R,
o)21 gt Thuf e} §uts} SDS sedimentation volume-2-
A gy AP glerz Uk es SDS
sedimentation volume-&- W7}15-2] T4 Bl dte)
R FZA o}43lw U™, & 2] A7} Table 30
A9} zre], DNS&= A Al chilale] gafe] oyt SDS
insoluble protein Fefo] 714 o g4l 4w o
BB ofzlule] WW2} zto| SDS soluble protein®]
go] Az oz gofond Ak ANMES SDS
insoluble protein®] &efo] Al o2 A& o4 5 9l
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Table 3. SDS (sodium dodecyl sulfate) soluble protein
contents and SDS sedimentation volume of wheat
flours

SDS sedimentation

SDS sol. (%)" volume (mL)?
Greu 64.7+1.6 17.0+0.1
DNS 61.2+23 18.5+2.1
Eunpa 67.8+2.5 17.94+0.1
Tapdong 68.7+2.5 19.0+1.4
Allgreu 79.1+2.0 18.0+0.1
ASW 76.0+3.8 200+1.8
Woori 77.6+4.8 18.5+0.7
wWw 78.7+2.5 17.5+0.7

"Walues are presented as percent of total protein in wheat
flour (nitrogen basis) and averages of five experiments +
standard deviations.

MValues are averages of five experiments =+ standard deviations.

o2 ¥ #3E e}l 2 ko) 4t N'll‘
& fqihel Wwel FARE 32 2 eldigich
thila 1 mgoll gl disulfide (S-S) §8-S Table
4oll A vlepd ule} o], AAlwlql WwollM J1Y ¥
Al vhebg A et A A7 1 g& 715202 AXRE 3t
& Al o) gefo] B-SF disulfide®] o] A
Jepdch o123 H 3= Ewart®, Tsen™3} Archer®
59 o= 1o dF AadMe Bag Ao EF
o} AlFA PAIgle]l U -] Al ege] ¥
£ 9% S-S¢} SH §epo] Z7)glt). SHel| i3l S-59]
= vlge A9 gFd ASWe 747t 6.199)
7.509] & v]E&-& vhehiA|ut el §2]e) 2
£ 7z} 55339} 5.12% Al Q] disulfide] A Bl &
o] Jr}. SS/SH =2 F5°8 2] WA=l glutathione
reductase®] §Hefel] o3 n]-go] AA=EE HLZE ol
g 540 o] BE 2 oAl L disulfided 3t
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Table 4. Thiol and disulfide contents of wheat flours

Flour (nmole/g flour)

Protein (nmole/mg prot.)

SS/SH
SH SS SH" Ss?
Greu 2.22 13.62 6.14 14.51 (3.73)? 92.13 (19.57)
DNS 1.94 11.08 5.71 13.94 (3.52) 79.60 (10.22)
Eunpa 211 10.81 5.12 16.96 (2.30) 86.64 (9.35)
Tapdong 1.93 11.95 6.19 15.71 (1.22) 97.04 (8.76)
Allgreu 1.72 11.60 6.74 16.28 (0.98) 108.66 (15.67)
ASW 1.66 12.46 7.50 16.35 (1.23) 122.72 (13.34)
Woorl 1.73 9.56 5.53 18.89 (2.34) 104.87 (12.21)
wWW 1.65 9.21 5.58 18.21 (2.01) 101.45 (18.56)

"SH=free sulfhydryl; S-S=disulfide (disulfide contents were calculated as [total sulfhydryl-free sulfhydryl content]/2. total

sulfhydryl= SH+S-S).

values are averages of five experiments - (standard deviations).

S YAIFA] T free thiol®] e 2 EA sl ko]
bl o3|t} wleta] oW EF A}A| 2] glutathione
reductase?] H3 A& AME H_7) Iub®. w3
SSe] kol Erisirislz WA e slm e}
inter-disulfide ™Al intra-disulfide crosslinkgl 73-$- ub
%o $Ae wulde] 2 e} oFelnz A
542 dehir®, 9u $IRE disulfides] w]
fo] 67424 AR ¥ UE 311 Fig
29] wkEe] B4 B2 Hu PAeo] & A 3§
B2 ol o2 HIE BA-E Jrehll kx| ¥
el © 2 intra-disulfide®] crosslink7} X|ull=Ql 3efjd
Aoz yzkect.

=ik o] ol F2F AR 98t 5
£4 B-¥-8 AA3 gluten $HH7-S- mercaptoethanol &
7hrialiste] zh A2 subunit $4& 917 SDS
gel electrophoresis 4|3+ Z3Q] Fig 25 ¥ high
molecular weight regionol|*] ¥ 7}x] 21§} glito] 3
aEgict AN BAS o= geU-E AL 4 F
9] gh=- wellx] 116 kD o}Are] high molecular weight
protein subunite] FA=|¢]r}. o]2i{t subunitd- Ngo}
Bushuk® % Margiotta®™ 5-2] od-ofj4] o250z
Marquis wheat 5-2] glutenef|+] #<1% high molecular
weight glutenin subunit® AJ7}s]v], Payne 59| &
Foll 4]+ UE-AL hexaploid wheat3} SS genome-8- 2+
%5 9] diploid wheat A-£2] Aegilops umbellulata &
ol 3%l 1Dx subunitsol] <438l= high molecular
weight glutenin subunitell 4=+ A2, subunit
228 BR3l71E gch 3k 116 kDF Y6 YehiE
triplet bandv ®5-& A 439 fefddr=
doublet2 Jehi= 718 A 4 )9} vlebd o
ul2l o) high molecular weight subunit®] F2&= =t
Ab A9 7hg-d] A ]l ghEde] 71 gq)ule]

kD TAP DNS EUN

WW ALL WOO GREU ASW
200 - ;

FY mE

gel electrophoresis (PAGE) patterns of Comassie blue
stained proteins. Proteins were extracted from the mix-
ture solution of 1.5% SDS and 2% B-mercaptoethanol
(ME) from flours. (TAP: Tapdong, EUN: Eunpa, ALL:
Allgreu, WOO: Woori)

Fo} dAske A& HFY F Ut
2 <%
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2L AL ebdigla, B3] ¥ vk B
oF2] whilAl-g Jf-3lRut M3l sticky dough?]
FAAE Jehliddoh dabs} shiAre] 2R &
Agle] Tl ghafo| B 1%, 29 ¥ §E 59
g w52 DNS2} zte| acid insoluble protein2} 3}
o] AlfA" o2 wow water solublex} salt soluble
Al o] ke Ao g =i} 58] 5+¢] DNS
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o -2 dAlwlql WWe} 7te] SDS insoluble protein2]
gheko] Aoz Aol =g F5olv AFA
FAIGe] UrkFe] whild §epo] & 5 <yl
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