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Abstract

This study was conducted to investigate the differences in milling, physicochemical, rheolo-
gical and end-product properties between Korean and American wheat cultivars. Also, rheolo-
gical and bread baking properties of Korean wheat flour in blends with U.S. standard flour were
investigated. The milling yield of Korean wheat rated 71.1% similar to 71.6% of U.S. wheat. The
average AWRC 61.8% of the three Korean wheats ranked higher than the conventional value of
60% for classifying hard and soft wheat. The cookies made from Korean wheat flour showed com-
paratively good spread with diameter of 8.5-8.9 ¢cm, and marked recommendable top grain score.
The volume ranges 975-1175 cc of sponge cake made from all cultivars tested were lower about
4-26% than that of standard cake flour. Especially, Wonkwang was selected as one which has
special characteristics good for cookie and sponge cake. The volumes of breads from Korean
wheat flours ranged 924-1020 cc, and Yongkwang of 1020 cc marked the most appropriate charac-
teristics for bread-making among the tested wheats. The proper blending ratio of Korean wheat
flour to U.S. bread standard flour was revealed 30% in bread-making.

Key words: wheat flour, end-products of wheat, hard and soft wheat.
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MEE B F 14%9] 4-Fo] S hrkEEsied
24417k Aol WA F 4 158400 0,5% B2
A71% ©% Buhler mill = $$83}%lon, /NEge
K4, AR, K4, Alkaline Water Retention
Capacity (AWRC), #:E 3 Mixograph+ West-
ern Wheat Quality Lab., USDA &} #el S35l 4
A8k ch®),

Cookie baking test + Finney §©®o] &3} sijut
sl USDAl ZFuhgez &y micro method
off #3ldor F7)o] Azege o3 2,

Flour 100%

Sugar 60%
Shortening 30%

NaHCO, 1.0%

Nonfat dry mlk solids 3%

Emulsifier 0.6%

NaHCO; (in solution) 1. 0% approx.
NaCl (in solution) 0.68% approx.
NH,CI(in solution) 0. 26% approx.
Water 23%

Sponge cake test + USDA Western Wheat
Quality Lab. 2®o] =2} AlAjsigdend, sponge
caked) Azwie o Pot, AFe TNl
Al volume, height $-& &A3lqit},

Flour 100%
Sugar 130%
Whole egg 140%
NaCl (in solution) 1%

Bread baking test £ USDA 4P ®) ulz} Ax|3}
doh. 54 gl #E Bk, 4 WAz 9
#A bromate ZHolA straight-dough method ol
Foled AAslgen, W LA 2HbE BEARE 20cc

olvhol gigich, AHEE MZNGL chga ek,

Flour 100%
Sugar 6%

Malt syrup(60° Linter) 0.25%
Nonfat dry milk solids 4%
Shortening (hydrogenated) 3%

Yeast 2%
NaCl(in solution) 1.5%
Water Optimum absorption
Bromate Optimum

2o o ug

G4 IEREQ 9%, 3% L 233 934 K
W/ 2%%(Nugaine, Paha)3 1/l BEERHK (WA
6155)o @ig Buhler test mill & ©]8-3 8¢ A 87
#= Tableld ok, $F4 4w MpEL
straight grade &} long patent 2| 7% z+z} 69.7
~72.3%$%} 57.8~62.7%284 u]% Paha®che 3
Sk z 7t Nugaine 3 WA 615598+ ©] %3} o},
Milling score (M35 )= $UHFe] 2Eob w3
7%e B3k, 53 Pahao} 939 AlEsde] go}
A AL $EE| 3 ko] W) afFolr},

TH o5 A EREEY] FEH 542 Table?
oAl ¥ wiel ok, kGRS 14%= 2AHY /B
Mol BAEYEE WA 615571 13, 1% % BE/ g
2xe F3] gded, w39 #KHiE) Paha o
Nugaine & JERTFES T4t 488} HF 1% o
4 sigker,

Yamazaki®e 34 AHejrl HAQRE straight-
grade flour ¢ alkaline water retention capacity

(AWRC) Zxztst 7719 oven-spread 2 BErES] 48380

Table 1. Proportions of the milling products of six wheat cultivars by Buhler laboratory milling

Cultivar
Products
Wonkwang Yongkwang Chokwang Nugaine Paha WA 6155

Straight grade, % 69.7 72.3 71.4 68.3 75.0 71.4
Long patent, % 57.8 62.7 61.2 57.5 65.5 61.8
Shorts, % 33 3.2 5.1 6.3 3.5 3.4
Bran, % 27.0 24.5 23.6 25.4 21.5 25.2
Set off, % 5.2 1.4 1.2 1.0 1.4 1.8
Milling score, %9 76.6 85.1 80.4 79.2 91.6 81.7

a) Calculated as follows : 100~ (80-flour yield (%) + 50(flour ash {%)-0.30) + 0.48(milling time (min)-15) + 0.5(65% long patent) + .

0.5(16-1st tempering moisture)
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Table 2. Physicochemical properties of the straight grade flour
Cultivar
Properties
Wonkwang Yongkwang Chokwang Nugaine Paha W, 6155
Moisture content, % 12.3 12.4 1A 12.6 12.1 12.2
Protein content
Obs. % 9.4 9.9 9.3 7.7 8.4 13.4
Cor. % 9.2 9.7 9.1 7.4 8.2 13.1
Ash content, % 0.42 0.37 0.42 0.36 0.35 0.44
AWRCY value, % 60.3 60.4 64.8 56.8 56.2 71.2
Viscosity?) (Brookfield °) 78.8 130.5 89.3 60.8 45.8 179.3

a) AWRC: Alkaline Water Retention Capacity.
b) Fitted with a No. 2 spindle at 50 R.P.M.

Table 3. Mixograph characteristics of wheat flours

Water Mixing Mixing

Cultivars absorption time height
ml min:sec m
Cookie Std. 5.55 1:30 3.5
Wonkwang 6.10 2:05 3.5
Yongkwang 6.15 3:15 3.7
Chokwang 6.10 3:00 3.8
Nugaine 5.75 3:05 4.5
Paha 5.55 1.30 33
WA 6155 6.50 2:00 5.3

o] &% ¥xsgon, Sollars®x 4L=E g
spread potential & fhfg2] Aold-g sl wh glch
dubH o2 AWRC 7} 60% ol4tol™ MPH/IME2.Z 60
ol BE/IMFoZ ¥Rty 9ot

HES 5 Aol Addt #le]l &5 ello] WA
61559k d#& 100 °j4-¢ ¥ql @ Nugaine
Paha = 60.8 3 45824 %
Bresson 3 Barmore® 4"i%9] sl HEEY
g 0,70~0,959 EEE Eel M) 9SS ¥ st
o, olE 7|Fo2 3lo pastry, dual purpose %
bread type © & #{% AL Akt v} QEd, I
Al 4o A=A B HES St X
ME A= 545 Zevda & 4 9rth

MRSl Mixogram & Table 33 Fig.lol4 %2
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Fig. 1. Mixogram pattern of Korean and American
wheat flours.
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Table 4. Average spread ratio and top grain of cookies
prepared from six wheat cultivars and one standard
flour

Cookie spread, cm

Cultivars Top grain
Observed Corrected® Scoreb)  scored!
Cookie Std. 9.00 8.60 S 9
Wonkwang 8.92 8.94 S 8
Yongkwang 8.67 8.94 S 8
Chokwong 8.57 8.75 S 7
Nugaine 8.50 8.33 Q 6
Paho 9.08 9.03 S 8
WA 6155 8.35 8.60 Q 6
a) Observed values corrected to 9% protein. Fig. 2. Top groins and relotive diameters for cookies
b) § = Satisfactory, Q = Questionable. baked from five wheat cultivars and one standard flour.

¢) Appearance scored on the basis of 9(very satisfactory) to
O(very unsatisfactory).

St EiE Pahat 7|Ee] 9.0cmeolgow,
Al £Me 85~89cmE wlmA FL cookie
spread & 291 Top grain score & £& dHojddc},

gH-4kzt o] 34l 498el sponge cake S vl
8l ¥7 Table5 % Fig. 304 2t sle} 2cf, A4
Aal Al EFE 3= 975~1175cc 241 sponge cake Ei
fiEol wisled FFoll whe} 4~26%2] o)z} Qe
=, sponge cake & Fob¥st iAo A FHE =
olol A& AlE-of Hue} vldldhe AEE Bch AlFE
o HAL o|F4b 4] 63~77, & ako] 78~912]
HAHE Ho] 34 4o sponge cake i@fEol ot}

Fig. 3. Sponge cake volumes baked from six wheat cul-
o P o ¢ URend, 53] Y3 Ao 92 tivars and one standard flour.

Table 5. Characteristics of sponge cakes prepared from six wheat cultivars and one stondard flour

Cultivar
Characteristics
Cake Std. Wonkwang Yongkwang Chokwang Nugaine Paha WA 6155
Wt. of cake, g 287 286 291 291 294 291 285
Volume, cc 1255 1175 1135 1075 975 1035 1035
Height
Center, mm 76 75 72 89 69 69 70
Edge, mm 70 65 6) 58 52 56 58
Judgement
Char. of batter Lo Hb! HRS) HR HR HR HR
Oven developing 1 2 3 4 6 5 4
External factors 40 36 34 30 24 28 30
Crumb grain 30 28 25 24 20 20 23
Texture 30 28 25 24 19 20 23
Overall score 100 92 84 78 63 68 77

a) Light, b) Heavy, ¢) Heavier.
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Table 6. Characteristics of bread prepared from four wheat cultivars and one standard flour

Cultivar
Characteristics
Bread Std. Nugaine Wonkwang Yongkwang Chokwang

Protein, % 1.7 7.7 9.4 9.3 93
Oxiding agents

KBrO4: Ascorbic acid, ppm 2.5:75 30:75 30:75 30:75 30:75
Baking absorption, % 68.7 56.4 57.7 59.8 57.0
Mixing time, min® 4:30 2:30 1:55 3:05 2:12
Loaf volume, cc 1,055 926 924 1,020 943
Crumb groin score® SS Qs Qs S Qs

a) Observed mixing time.
b) S = Satisfactory, QS = Questionable to satisfactory.

Table 7. Bread-making characteristics of the biended flour, Korean wheat flour (Wonkwang) and with U.S. bread stan-
dard flour

Blend ratio Proteind! Oxidizing ogents Baking Mixing Loaf Crumb grain
Korean:U.S. KBrO3:Ascorbic acid abs. 9! time®! volume scorec!
%o ppm % min:sec «
100: © 9.4 30:75 57.7 1:55 924 Qs
70: 30 10.1 20:75 59.2 2:30 992 Qs
50: 50 10.6 15:75 63.0 3:10 1033 S
30: 70 11.0 10:75 64.3 3:15 1038 S
15: 85 11.4 5:75 652 3:50 1050 S
0:100 1.7 2.5:75 68.7 4:30 1055 SS

a) 14% moisture basis.

b) Observed mixing time.

c) S = Satisfactory, QS = Questionable satisfactory, QS = Better than questionable and less than questionable to satisfactory, SS =
Very satisfactory.

Table 8. Bread-making characteristics of the blended flour, Korean wheat flour (Yongkwang) and with U.S. bread stan-
dard flour

Blend ratio ) Oxidizing agents Baking Mixing Loat Crumb grain
Korean:U.S. Protein®! KBrOg: Ascorbic acid abs.o! timeb) volume score®)
% ppm % min:sec cc
100: O 9.9 30:75 59.8 3:05 1020 S
70: 30 10.4 20:75 61.2 3:15 1031 S
50: 50 10.8 15:75 63.5 3.32 1037 S
30: 70 1.2 10:75 643 3.38 1043 S
15: 85 1.4 5:75 65.8 3:42 1044 S
0:100 1.7 2.5:75 68.7 4:30 1055 SS

o) 14% moisture basis.
b) Observed mixing time.
) S = Satisfactory, SS = Very satisfactory.

A ERGFER SAY S Beich e F4EF F P4 7o 935 Nugaineol 7+
Table 6 & FAEF2] M 54 Anbzq {8 A Aol Crumb grain score & 34|15 bl &

o] Arbssx dAEE Folod AAsigct, wel ¥ Lo =2

I 924~1055¢cc 2] HY2 A 2do] 1020ccE B R
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Table 9. Bread-making characteristics of the blended flour, Korean wheat flour (Chokwang) and with U.S. bread stan-

dard flour
Blend ratio Proteindl Oxidizing agents Baking Mixing Loaf Crumb grain
Korean:U.S. rotemn KBrO3:Ascorbic acid abs. @ time®) volume score®
% ppm % min:sec c
100: © 0.3 30:75 57.0 2:12 943 Qs
70: 30 10.3 20:75 61.2 3:30 982 Qs
50: 50 10.5 15:75 63.1 3:38 1005
30: 70 11.0 10:75 65.3 3:40 1013 S
15: 85 1.4 5:75 65.8 3:50 1025 S
0:100 1.7 2.5:75 68.7 4:30 1055 S
a) 14% moisture basis.
b) Observed mixing time.
¢) S = Satisfactory, QS = Questionable to satisfactory, SS = Very satisfoctory.
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Fig 4. Relationship between blending ratio and protein
content or loaf volume.
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