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White Layer Cake-Making Properties of Korean Wheat Cultivars

Sang-Wha Kim, Young-Tack Lee*, Hak-Gil Chang,
Joon-Hyung Won and Jung-Hyun Nam'

Department of Food and Bioengineering, Kyungwon University
'Crop Experiment Station, Rural Development Administration

Eight Korean wheat cultivars were milled and evaluated for the properties of white layer cake-making, compared
to a commercial soft wheat flour. Milling yields of the Korean wheat cultivars ranged from 62.5 to 71.8%. The
protein and ash contents of flours milled from Korean wheat cultivars ranged from 7.70 to 10.58% and 0.51 to
0.71%, respectively. Woorimil, Alchanmil and Olgeurumil flours, having low protein content, showed very weak
mixing characteristics. Even though Eunpamil and Geurumil flours showed longer mixing time and higher peak
height, they had week dough stability. Slight differences in pH and specific gravity of cake batter were observed
among the Korean wheat flours. Cake volume measured by rapeseed displacement was in the range of
837.5~952.5 cc. Alchanmil flour demonstrated the highest specific volume of 2.40, and the other domestic flours
produced lower specific volume than the soft wheat flour did. Cakes prepared with domestic flours were less
symmetrical and uniform than these with the commercial soft wheat flour. Volume of white layer cakes was
negatively affected by flour protein content and somewhat associated with crumb softness. Crumb color of cakes
prepared with domestic wheat flours was slightly darker and more yellowish. Hardness of fresh cakes prepared

with domestic flours ranged from 307.33 to 416.60 g,
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Table 1. White layer cake formula

Ingredient Flour weight basis (%)
Flour 100.0
Sugar 140.0
Shortening 50.0
Non-fat dry milk 12.0
Dried egg whites 9.0
Salt 3.0
Baking powder 6.0
Water (distilled) 125.0
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Table 2. Physicochemical properties of Korean wheat cultivars and their milled flours”

Chemical composition of flour (%)

, o
1,000 KW (g) Milling yield (%) Moisture Protein® Ash
US wheat? - - 8.69¢ 8.90% 0.49¢
Eunpamil 32.8% 66.5 9.04>¢ 9.97® 0.68*
Kobunmil 32.1¢ 67.5>¢ 9.43% 8.20% 0.71*
‘Woorimil 35.6™ 62.5° 9.46® 7.70f 0.56>
Tapdongmil 33.3% 69.6® 9.84* 9,15 0.66®
Alchanmil 31.1¢ 68.9 9.34% 7.99° 0.67*
Geurumil 38.6™ 67.2¢ 9,08 10.58* 0.65®
Olgeurumil 38.1% 66.2¢ 8.98 8.65°% 0.51°
Keumgangmil 41.0° 71.8* 9.16™ 9.45™ 0.60%°

DValues for each colunm with the same letter are not significantly different by LSD method (p<0.05).

YKernel weight.
PProtein=Nitrogenx5.7.
“Commercial soft wheat flour.
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Table 3. Mixograph characteristics of flours from Korean
wheat cultivars”

Peak time Peak height Angle® Seven minute

(min) (cm) (degree)  height (cm)
US wheat” 2.0 44 137 3.8
Eunpamil 24 48 133 40
Kobunmil 2.3 35 135 37
Woorimil 1.3 2.7 162 34
Tapdongmil 23 33 160 43
Alchanmil 1.5 2.8 157 32
Geurumil 1.7 4.5 132 3.8
Olgeurumil 1.7 35 153 35
Keumgangmil 22 35 171 43

DValues are means of duplicate determinations.
»Angle between ascending and descending portions of curve at peak.
YCommercial soft wheat flour.

7S HEe) ol & Ao g UET
ooy EE g vjsl Tad o] EAl peak time
3} height7t ZA Vehd wide] wiE9] kgAe] thd "ol
Ae Aoz AFHUY. 2FL 5 duldo] Fgol
10.58%% Er=Eo) vlg] ERAT AHFAT o] F w=
o} ordAdo] uj$ "X weakening angle®] -2 AL
Uelstth. ol aFgoe] %2 o A AT &
23 dough breakdowns UEh= 2752 A A
2] 4L Aoz wyd Koh™e] Aol fFARIH. thi-E
o] FAkgo| wrEEAo] okt IwhEQl AAUEH ¥
Slo] Aol o) FRBHEE FY FHEHN ZE A
Ao AAE wx] Faia dAd 7L v EAS

At

e

Cake Hi=Zeo| B4

Cake HF2] pHE cake®] M3} €l2Ael] F3E v|A cake
o] ZAEAF Fdo]l Jvt. FAL/HEE white layer cake
wkz) HHEo] pHE 4% FHE Table 40 VERHUCH
FAUT 22TYT WES pHI} 6701908 YA L
e MEe 714EY NE RAE g BAFQ @
B aEE uEd pHE 6952 A U7kE wiEs A7

Table 4. Batter pH and specific gravity of flours from Korean
wheat cultivars’

Specific gravil
pH P
US wheat? 6.95 0.74
Eunpamil 7.07 0.74
Kobunmil : 7.08 0.74
Woorimil 7.07 0.75
Tapdongmil 7.06 0.74
Alchanmil 7.08 0.73
Geurumil 7.07 0.75
Olgeurumil 6.72 0.75
Keumgangmil 6.71 0.76

DValues are means of duplicate determinations.

PCommercial soft wheat flour.
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Fig. 1. Appearance of white layer cakes prepared with flours
from Korean wheat cultivars.
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Fig. 2. Relationship of white layer cake volume and protein
content in flours milled from wheat cultivars grown in Korea.
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Table 5. Properties of white layer cakes prepared with flours from Korean wheat cultivars?

- Specific loaf Cake index Crumb color

olume (cc)

volume (cc/g) Volume Symmetry Uniformity L a b

US wheat” 920.0 2.35 95 04 0 84.75 -2.18 12.20
Eunpamil 8475 2.17 9.0 0.05 -0.05 78.48 -1.99 18.72
Kobunmil 880.0 2.27 8.7 02 -0.35 80.59 -2.08 17.14
Woorimil 8975 2.31 9.1 -0.05 0.05 81.35 -3.00 17.79
Tapdongmil 892.5 2.29 9.0 0.15 -0.05 80.99 -1.85 15.76
Alchanmil 952.5 240 9.7 04 -0.1 81.92 211 16.22
Geurumil 852.5 2.22 92 04 -0.4 79.86 -2.07 15.04
Olgeurumil 910.0 2.30 8.7 0 0.1 79.88 -2.28 13.78
Keumgangmil 8375 2.16 8.8 0.05 0.05 78.42 -2.06 13.45

YValues are means of duplicate determinations.
Commercial soft wheat flour.
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Table 6. Texture of white layer cakes prepared with flours from Korean wheat cultivars®

Texture
Springiness Gumminess Cohesiveness Hardness Chewiness
US wheat? 0.77 159.11 0.24 364.50 122.37
Eunpamil 0.76 177.68 043 416.60 134.63
Kobunmil 0.76 171.26 0.44 391.23 129.51
Woorimil 0.72 144.41 043 337.23 105.10
Tapdongmil 0.72 151.32 043 352.77 109.96
Alchanmil 0.73 130.40 042 307.33 97.08
Geurumil 0.73 176.04 042 41647 128.49
Olgeurumil 0.73 167.31 0.44 377.93 122.37
Keumgangmil 0.72 148.53 0.43 34273 107.46

DValues are means of triplicate determinations.
PCommercial soft wheat flour.

Ao &3 cake?] crumbZb 7P BA VERT 240
cake® crumb a ZHE -3.00~-1.859] WHE 9HHE cgked
—2.18%F A Apol7t YAU2H, bate 13.45~18.729) W=
HEE cake BT o} caked] AT T Aoz ek
3t

White layer cake2| ElAX]

%jht“ SAA7IER A ZFE cakeo] HAH
= Table 69 vEb} At} ¥H=EE caked] A
o =abd caked 307.33~41660g, WE &
7V 7V 9A vehgten 2wel Awst b
sk whlEe] ghako] v WA AEr) vk 7g o
HAFEgon, ole caked F7)9F Fegge r&mpg,] 3t
Fo] F7Hgel wiel Padtle A9 falsiTh At
H cake®] A HIAHL A7 13040~177.68, 97.08~
134639 M2 A EZF we} zjol7} wow o F 23
9, 289, 27994 UEE B} & gk By F4

4 ‘%u 92 042~0.449] FAISE 2o 2 HFHE cake B

1:} A »}E}% ‘¥i°ﬂ AL 0.72~0.769] oz ul
Hy cake By g kg FAoh
2 9
8EF2 SArdo] tigt o)3ls 54 2 white layer cake

Az BA4L ARBIAL 49 AL 62.571.8%9]

TER %1%94 Aol7k & Aoz e %41317}—,—.4
S SRR 7.70~1058%] HARLH, SR FFE 051~

0.71%%] ”*Hi FUE wEE vE tha i°“:} =4k
7H74] mixograph 5NN Y, 4L, £aFL9
W= 240w ﬁsﬂ cake®] X'ﬂ}_"ﬂ_ AR3AaL &9,
aFUL @l gkl vig) QkdAlo] thh "olyon, &
FH gEEMRE wEY Aol e AW B4
2 B caked| Az RAFFS HAFAY. A cake
9] pHOF HiFS 247 6.71~7.08, 0.73~0.76 g/cce] MY
E HEE v Aolrt 32 3 Ao Yeldth. White
layer cake®] X-3], w|A &L z}z} 837.5~9525cc, 2.16~
240 cc/g®] W2 &Fdo] N =L ke FUh A4

cake2 symmetry®} uniformityollA] BFEE A|ZF cake Rt} oF
7+ "olA = AFE FATE I cake®] crumb M= B
HE Ho) Ok 5T NI B Aow yelyth
2 cake®] ElAF = EFFO| wE Xo|E BYow 43,
SN AEr} yol REF ZoR eyt

A
o

1. Mailhot, W.C. and Patton, J.C. Criteria of flour quality, Vol. 2,
pp. 69-90. In Wheat: Chemistry and Technology. Pomeranz, Y.
(ed.). AACC, St. Paul, USA (1988)

2. Nam, J.H. and Cho. J.W. Breeding of high quality wheat varieties

for versatile end-use. Symposium on revitalization of Woori-mil.,

Association of Woori-mil (in Korean). pp. 69-98 (1994)

Han, O.K,, Cho, C.H. and Chae, JI.C. Identification and evaluation

of flavor components and their difference among wheat varieties.

(In Korean) Korean J. Breeding. 30(3): 273-282 (1998)

4. Park, N.K., Lee, S.Y,, Hur, HS., Jeong, H.S., Lee, M.Y. and
Chung, M.J. Variation of physico-cheniical and milling character-
istics in some wheat varieties. (In Korean) Korean J. of Breeding.
31(2): 160-167 (1999)

5.Kim, C.S., Chang, HK,, Hah, D.M., Yoon, J.O. and Shin, H.S.
Relationship between mixograph properties and bread quality of
Korean wheat cultivars and breeding lines. (In Korean) Korean J.
Food Sci. Technol. 16(2): 223-227 (1984)

6.Rhee, C. A study on rheological properties of dough and whole
wheat bread-baking test of wheat variety “Cho-Kwang” (in
Korean). Korean J. Food Sci. Technol. 15(3): 215-219 (1983)

7.Lee, S.Y., Hur, H.S., Song, J.C., Park, N.K., Chung, W.K., Nam,
J.H. and Chang, HK. Comparison of noodle-related characteris-
tics of domestic and imported wheat. (In Korean) Korean J. Food
Sci. Technol. 29(1): 44-50 (1997)

8.Lee, K.H. Sensory characteristics of pound cake baked from
Korean wheat flour. (In Korean) Korean J. Food Nutr. 9(4): 419-
423 (1996)

9. Chang, H.G., Shin, H.S. and Kim, S.S. Relation of physicochemi-
cal properties and cookie baking potentialities of Korean wheat
flours. (In Korean) Korean J. Food Sci. Technol. 16(2): 149-152
(1984)

10. Choe, M., Park, J.B. and Kim, H.S. Screening of immune-
enhancing substances from Korean wheats. (In Korean) J. Korean
Soc. Food Sci. Nutr. 29(2): 307-311 (2000)

11. Choe, M., Kim, S.L., Kim, J.D., Lee, S.Y. and Kim, H.S. Purifi-
cation of macrophage phagocytic activity-enhancing component
from ethanol-acetic acid extract of Korean wheat. (In Korean) J.
Korean Soc. Food Sci. Nutr. 29(2): 312-315 (2000)

w



2P0 9] white layer cake A2 A4 199

12. Ham, S.S., Lee, S.Y., Choi, S.Y., Choi, M. and Hwangbo, H.J. 16. Koh, B.K. A comparision of protein characteristics of Korean and
Antimutagenicity and cytotoxicity effects of Woorimil wheat flour imported wheat varieties. (In Korean) Korean J. Food Sci. Tech-
extracts added with herb and seaweed powder. (In Korean) J. nol. 31(3): 586-592 (1999)

Korean Soc. Food Sci. Nutr. 27(6): 1177-1182 (1998) 17. Ash, D.J. and Colmey, J.C. The role of pH in cake baking.

13. A A.C.C.: Approved Methods of the American Association of Baker’s Digest 47: 36-42 (1973)

Cereal Chemists, 8th ed. The Association, St. Paul, MN, USA 18. Pyler, EJ. Cake baking technology, Vol 2. In: Baking Science
(1983) and Technology, Sosland Publishing Co., Merriam, Kansas, USA

14. Halverson, J. and Zeleny, L.W. Criteria of wheat quality, Vol. 1, (1988)
pp. 19-20. In: Wheat: Chemistry and Technology. Pomeranz, Y. 19. Gaines, C.S. and Donelson, J.R. Effect of varying flour protein
(ed.). AACC, St. Paul, USA (1988) content on angel food and high-ratio white layer cake size and

15. Koh, B.K,, Lim, S.T. and Lee, G.J. A comparision of characteris- tenderness. Cereal Chem. 62(1):63-66 (1985)
tics of minerals and phytate between Korean and imported wheat
varieties. {In Korean) Korean J. Food Sci. Technol. 31(2): 231- (20014 949 25% A4y

237 (2000)



