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Abstract

This study was to investigate the suitability of six domestic wheat cultivars for the Korean-style steamed bread
made under optimal conditions. Six wheat flours milled from cultivars of Greu, Kumgang, Eunpa, Taptong Kobun,
and Allgreu contained 13.8, 13.7, 13.7, 13.0, 11.7, 11.0% of protein. Control bread was made from blend (protein
10.5%) of 50% high strength and 50% low strength wheat flours milled from imported wheats. The volume of
steamed bread made from Kumgang was highest followed by Eunpa, Tapdong, Kobun, Greu, control bread, Allgreu.
Especially, the bread qualities of Kumgang and Kobun were superior to the control bread, showing better surface
characteristics such as smoothness, glossiness, and whiteness, better shapes and desirable texture. Domestic
wheat flours, having medium strength with high protein content above 13.0% were suitable for steamed bread
except for Greu. Volumes of steamed bread made from domestic wheat flours were correlated with protein and
ash content, flour color (L value), farinograph dough development time and stability, whereas spread ratio, total
bread score and overall acceptability were correlated with farinograph dough stability. It is concluded that flour
quality is more important factor than protein content when domestic wheat flours are chosen for Korean-style

steamed bread

Key words: steamed bread, domestic wheat cultivar, flour quality, dough rheology, sensory evaluation

M2

Ao APt oh A 2 o) 28 RE Rl Soht
[e]

Fo kRS o] A el At ] gldelM SR

7td zelE 22 9k Yo A E vpe] A A Fr)shE
FE3] ARG S ole o T A @A o] o] FefA] A
ek o)u ARgE s WAL BAdolut kA 27 o et of
5 ARl HA| uF-g-3he] upo] 3] gko} o] e} v
28] A RatA =l 497 S5 0l 53] sh Al ghep
o] ¥ WrFFNLE W er)t AR o] d AAbS A v
el A gleh kol ghslod 2T ol w (1 5ol ofswd #
A Zoll v @k 10~11%2] sk ghekow S 7rxe] wh
= BAE 2 Wbl AEeicha it 54 8
A Faah v FES AM-ste] S 24 A Wl digh

*(;orresponding author. E-mail: cskim@sarim.changwon.ac.kr
Phone: 82-55-279-7482, Fax: 82-55-281-7480

3
=
_EFUE

v
=
iy
L
dl & g ofy
@l
USL'
_(1)_{1‘
s
o2

=

>,
3
_
(e

o
o,
o
2
X
e
N
N
2

N
“0
Offqr
KomY
ok M-
2
£
ol

2 X
N
~

L ooo o
e fode

£ &

I
123
fr

ineh J,l o.?‘,‘.

9
lo Hu
(oo ox WOk fo nE o ORI oo

=%
2
el

N

frolo &L
et i o rit

Loy pE o

=

fr

ko

o o

it

O

—

ani

b

ok

[

-— 0

Borr

)

xRz
o &
o o A
)
v

o ox FE

2

ol

o
o
I

ol

fing

[

L

e

>

ofi

1o

4r

=

wd

fou

24

| M

‘% )
il

T m\‘%

N -

_ _{m

> rlo
)
i‘
)
Ok,
rir
OF

wo o
o=
e
) ﬂO{(;"
o w
= -
5 =
i
G QI
=G
o
ih o
™
% e
- 2

‘
|
~
=
£

2

=
iy

0] 95~10.9% W 3|2l A5 U757}

f
A
ot

718 F4 Q4 ol A farinograph 4}

w1 of] of gk-5- v 3 o, AubA ]l A A

}-8-5] = total bread scoret SH A ek y ol

FAE e ghedo] AA vhepyto)

gzl e R A Az glelA e vla

= AN Ui EEe] 9l e A
)

a2}

3

A > 2 Ao oo v o qT o
r‘l‘l

Tokuor
>

o

it
4
%
r
H
=
2
i)
ro
Ao
o
%
i
o\
=
i)
¢ [o]



1130 AAE - FAdE - JYd - AED - BAF

I FAe vebaig o 2 #eEe v
199981 S Am| 2 4497 9 Eo 2 4
o8 FR4E A E FFsta ded wete, T
F& 54 69 Eoll E43ted U AFEL FF Tl
196 IRkl &3} Aol ch(®). 1ejr 2 S7h A
el 4] polefl oz fEste & =

lo oft N
rO
e
2 rle

£ 2

2
e

A Bk lek meba Sade) B
wd FUS e WA D 6 B0 54l
At 2 kg A4 ol e ATk A ofof

iz

e &k

E R T
ok 2
N
)
ofd
2

ﬁ 02\:
o
=
o
o
2
=)
ok
2
M
=
Ll
O}N
o
2

[
£
223
=)

o
of\
2
a
il
r
A
ot

2
o2
do
td
o
-
o N2

rm
e
S
BN
2
ok
3]
fnes
N
= o
]
i
ko
[
it
K3
PR,
of

1 R T (3
o

o
=
Lo
o
53
o
tlo
1°

o3
o
I
32
i

o3

>

il

=2

S

>

% ol

e

N

{rt

2

che

e

o

o rko

2 2

X

Ao

o2 o% )

2 e o

o o
2

2 o >

o H ob

U o

- -

(@)
ofN
o
£
£ ol
B
-
W
l

shejetal oA A= 19994
= HEAR(F)ANA TR = 3 8
& AHg-shalTh Wl g ol AFE-E A 5ol

o] 2~ E(Safe fit, Ze2), A dek(dheFah),
A7), 2 @), wl o)A k-t (AW 2(F), o=

ALLHARAL(FNE A FllA] Fdste] AH-&-3hsdet.

> ofn
ot i
>,

rl\ﬂ., &
[ jm

oL i
[ vkt T4 e o fob

[

)
t
I
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Table 1. Analytical and test milling data of six Korean wheat varieties

Wheat variety

Parameter Allgreu K()bkun Taptong Kumgang Eunpa Greu
Grain
Moisture (96) 11.44 11.09 12.04 11.68 12.02 11.27
Ash (%) 143 1.70 1.73 1.57 1.81 1.62
Protein (%) 12.54 12.82 13.63 14.74 1471 14.60
1,000 kernel weight (g) 44.8 439 40.6 494 415 475
Falling number (sec) 441 459 362 476 492 444
Patent flour (%) 55.32 60.74 58.62 66.61 63.41 64.69
Extraction rate (%) 64.59 67.89 65.48 7203 68.17 70.63
Flour
Protein (%) 11.05 11.66 13.07 13.68 13.70 13.75
Ash (%) 0.34 0.42 0.42 047 0.41 0.45
Moisture (%) 13.18 13.54 13.47 13.02 12.83 12.88
Few & 27 REL20%20x20 mm 27| 2 He) 3 A4 o = glal o, Al B F bRl A = Al E A kel wet 3E
o who} &3 A A At or, el ALEE SlW BAHS  FEE wWakstel patent flour FEol 7Y B FAUe]
2 g g9 wimelg, 3 A X, crumb 4, 7132 27] 0.47%% 714 Egkar Ao o] 53 ghafo] el v oA pat-
71ae] dd A, Foe g, S5, 94, A, Ak, At ent flour F&% 55.3%% > 254 Wrpe| 2 &
HUAEEE SYAR, A 8D HEPHE 15 em e 03496 7H A vt A Ego] 255 343
q

ol Bl WAE LA

AN M2l Y 41 4
5 AALE vl EFE 28 Ag A3 SPSS/PC H+ (Stati-
stical Package for the Science X) program-% o] -8-%F #4H%
A(ANOVA)E A st 7+ 4] Fd3he) 2442 p<
00652 2 vl W 9] Al " (Duncan's multiple range test)
& Ahgste] AA st o, e AL 2A L 853 7]
A A7k AR DA f w4 B A EA
o) AT PAE dopr 7] 913519 Pearsond] 43 HA F
A& AAstalohid).
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& 27} 5R19%0)g1 o), vl Al ek 13.75% 2 A o)

Table 2. Farinograph and amylograph data on patent flour
of Korean wheat varieties

Farinograph Amylograph
AB DT ST WE GT TPV PV
7Y% (min) (min) (BU) _(°C) (*C) (BU)
Control" 605 20 200 35 595 920 795
Allgreu 581 20 47 85 610 950 1155
Kobun 611 25 133 50 505 925 1130
Taptong 628 25 99 65 595 920 1030
Kumgang 630 55 145 60 505 935 960
Eunpa 642 30 75 75 595 945 1180
Greu 692 25 29 130 610 925 840

"Blend of 50% high strength flour and 50% low strength flour.

» Abbreviations: AB=absorption; DT=development time; ST=
stability; WE=weakness; G'T=gelatinization temperature (°C);
TPV=temperature of peak viscosity; PV=peak viscosity.

Wheat
variety
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Table 3. Steamed bread-making properties of Korean wheat varieties

Wheat variety

. 1
Control Allgreu Kobun Taptong Kumgang Eunpa Greu

Baking results

Baking absorption (%) 58.4 54.6 579 58.1 58.2 58.7 58.8

Mixing time (min) 7.8 6.3 6.8 6.8 75 7.0 6.0

Volume (cc) 460.3° 450.0" 487.0™ 504.3" 5180 508.3" 463.0°

Spread ratio 1.89° 218" 1.96 207 208 2.04° 2,38

Moisture content (%) 39.3° 38.7 40.2° 40,0 39.9" 39.5™ 39.9"

Total bread score 57.33%" 53.00" 59.00° 50.67° 567" 58.67°" 48.33°
Flour color”

L 92.549* 92.92" 91.97" 91.78™ 91.50™ 91.47° 91.31°

a 0.08" 0.03 0.10° 0.08" 0.06° 0.19° 0.04%

b 3.49" 6.64° 842" 7.39" 767 9.49° 844"
Crumb color”

L 81.08" 30.30™ 80.32" 79.65™ 79.05° 79.62 78.10°

a 0.13" 020" 0.16 .22 -0.10° 0.31° 0.29"

b 17.66° 16.52" 17.59" 15.06° 15.63" 17.33*" 16.95™
Texture measurements

Hardness (g) 997.17" 1247.85° 1036.48" 743.26¢ 799.86¢ 964.89" 998.36"

Adhesiveness -3.07 -21.43° -3.40° -2.94* 492 2.31° -9.27°

Elasticity 0.86 0.87 0.88 0.89 0.88 0.89 0.87

Cohesiveness 0.44° 0.38° 0.44° 0.48° 047" 0.44™ 0.42°

Gumminess 432.18" 468.04" 45557 356.37° 371.92™ 436.52° 424.04

Chewiness 374.03" 404.98° 400.94° 318.03° 330.61™ 390.92° 370.86°

"Blend of 350% high strength flour and 50% low strength flour.

"L: Measures lightness and varies from 100 for perfect white to zero black.
a’ redness when plus, gray when zero and greenness when minus.
b yellowness when plus, and blueness when minus.
“Means with the same letter in each row are not significantly different (p<0.05).
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Table 4. Quantitative descriptive analysis (QDA) data for sensory evaluation of steamed bread made from Korean wheat

yarieties
Attributes ¢ it Wheat variety
- ’ v Gontrob ALLY KOB TAP KUM EUN GRE
Appearance
Glossiness 370" 951" 9.82° 618" 7.80° 867 8.02"
Smoothness 7.12" 9.67" 9.34" 1.90° 8.79" 9.35" 9.46"
Whiteness 913" 7.89° 9,12" 10.2° 9.95" 6.45 398
Crumb color 8,03 887" 821" 7.81° 7.95° 9.35" 9.46°
Cell size 6.60" 771 6.01° 587" 9.05" 9.36" 10.71°
v Cell uniformity 4550 gy 9.98" 10.12° 757 7.50 743
Texture
Hardness (g) RO2™ 9.96° 8.30™ 7.56" 775 8.82 9.10°
Moistness 831" 7.56° 9.16" 9.97" 9.12" 3.25" 7.81™
Elasticity 8O 852" 3.95" 879" 877" 9.28" 9.65"
Cohesiveness 945" 7.38¢ 8.93" 10.30" 8.10° 9.68" 8.03°
. Adhesiveness 9.09" 782 9.2 9.10" 7000 gy 872"
Overall acceptability s 1(> 67 9.21" 6.99" R79" 3.35" 6.02°
"Blend of 50% high strength ﬂom and )()()u hm strcnglh flour.
)Me(ms with the same letter in each row arc not significantly different (p<0.05).
Abbreviation: ALL=Allgreu; KOB=Kobun: TAP: Taptong: KUM=Kumgang; EUN=Eunpa: GRE -Greu,
74 sl eban HrkE s, ol 2 A A Aol A A e o RAeow gy
o} M e} o} 2 Rwkn o) Fo Au) Bede] 9l o2 7 Abel]l 2| alod odojal ko] A7 BEAAS w2
A2tk wbd e 30 2 (GRE)-S 7 wFA| #7159 A S A, s A B 7o) s AR A 2] o) o] AbakakA|
o, o] Lgko] Y& ) AA e} sl Ao # &= Table 52} v}, d 5E9b 331412 #3571 Abe} 7] Al %] 23]
w3 W afo] oAt 3l allol Fizpglvh whas A2 o glul(EUN), A g} AddtAde) = o (p<0.0]) F-2 AT arE A L §olg
e, SR e (ALL) o R °i 71] 7k vk 5 Ak o] vhelula] ebgteh 35 Abe] vkl A Z = v A
Y, S, a2 e t”»f’« 7102 Hrl=lo] w73 A ZA el ¥ad Al ey Al foigk 5o ARk
ol 3 gkt ol alsb= Ao g ey} 7] 57l 1F (p<0.01)& vhepf] g4 o2 ghoket Rw-o 7 Al A 23 %
W o] 7Rk 2 Ao g vpehyt o] ghE mlwbo A 9] 8} Ql ¥-aA | S-2lA 'k A ghe] A2 7l o2 vlehydtl 1
3 vkl a] ghego] e ol 7]go] mw, 7]g-9f el Al-g o} I AAE AE A A S Al B o) v
Avt 2A 7kl A 2o sl a5 Ak v e ghgks) A el Ade] ol & A2 ) vEfL) 22 7kol| A ks
o, 7, s e Ao g Rryglon 223 ZAAle} 71 AR A A ehe] b AL B = gl
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A B, 2y 2 fwte] Egkow HAA L 7HA FE Aoz et} di e R ok pdov &
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Table 5. Correlation coefficients between texture scores of sensory evaluation and texture measurements by texture analyzer

for steamed bread

HD" AD COH ELC HD (T) AD (1) COH (T) ELC (T)
1}
;HS -0.09
COH 056 0.55"
ELC 0.34 0.32 0.12
HD (1) 0.86"" -0.08 -0.647 0.09
AD (T) 0.67" 0.32 0.76" 0.34 079"
COH (1) 092 0.15 0.70™ 0.01 097" 087" B
ELC (T) -0.62" 022 0.92" -0.06 067" 077" 0.75

PFactors from sensory evaluation.
“Factors from texture profile analysis.
PSignificantly different at *p=0.05, **p-0.01.

Y Abbreviation: HD-hardness. AD=adhesiveness. COH “cohesiveness.

ELC-elasticity.
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Table 6. Correlation coefficients between flour quality and steamed bread quality parameters

Parameter Volume (cc) Spread ratio Totfclolr)gead chr::ﬁ?e Glossiness!’  Smoothness”  Overall acceptability“
Protein 0.62"% 0.25 -0.08 -0.86" -0.61"" 0.19 -0.28
Ash 063" 0.06 0.09 -0.75" -0.45 -0.14 0.01
Flour color L -0.61" -0.13 -0.05 0.74” 0.40 0.10 0.13
FWA® 0.19 057 -0.36 -0.77" 0.40 0.01 -0.55
FDT 0.68™ -0.20 0.46 -0.56" -0.24 0.04 0.41
FS 0.68" -0.78™ 0.65" 0.06 -0.07 -0.24 0.76"
FwW -0.52" 0.94™ -0.687 -0.43 -0.07 0.28 -0.83"
APV 0.17 0.52° -0.13 ~0.80 -0.25 0.22 -0.22
FN 0.12 -0.10 0.62" 0.09 0.64" 0.85" 051"
.I'Scores from sensory evaluation.
“Significantly different at *p=0.05, **p=0.01.

¥ Abbreviation: FWA=farinograph water absorption, FDT=farinograph development time, FS=farinograph stability, FW=farinograph
weakness, APV=amylograph peak viscosity, FN=falling number.
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