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A Study on Quality Properties of Steamed Cake Added with Common and
Tartary Buckwheat Flour

Eun-Ja Chof, Woon-Jin Kim and Mi-Ok Yang
Dept. of Food and Nutrition, Sungshin Women's University, Seoul 136-742, Korea

Abstract

This study was conducted to compare the quality of steamed cakes supplemented with common buckwheat(F. escu-
lentum Miench.) and tartary buckwheat(F. tartaricum Gaetn.). A proximate analysis, and rutin content, color value, texture
characteristics and sensory evaluations were performed, In the proximate analysis, the steamed buckwheat as opposed to
raw buckwheat, appeared to afford higher values for most of the evaluated items. The rutin content of the tartary
buckwheat was over 14 times higher than that of common buckwheat and remained about 58% higher after steaming.
The lightness of the steamed cakes was in the following order: control(wheat flour only), with the addition of common
buckwheat, and with the addition of tartary buckwheat. The redness and yellowness increased in the following order:
tartary buckwheat, common buckwheat, control steamed cake.

There were no significant differences in the springiness of steamed cake between the various samples including the
control: therefore, resulted in good quality during bread-making. In the sensory evaluation, on increasing the amount of
tartary buckwheat addition the score for entire taste increased compared with common buckwheat and the control and
also had positive results for all other items, including flavor, color, softness and moistness. This study has suggested the
ability to make steamed cakes containing tartary buckwheat flour.

Key words : Tartary buckwheat, common buckwheat, rutin, steamed cake.
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Table 1. Formula for the manufacturing of steamed
cake added with common and tartary buckwheat flour

Experimental factor(g)

Common Tartary

Sample” Wheat  buck  buck Sugar  Fgg Salt

flour wheat  wheat

flour flour
C 100 50 110 0.1
RC10% 90 10 50 110 0.1
RC15% 85 15 50 110 0.1
RC20% 80 20 50 110 0.1
RT10% 90 10 50 110 0.1
RT15% 85 15 50 110 0.1
RT20% 80 20 50 110 0.1
SC10% 90 10 50 110 0.1
SC15% 85 15 50 110 0.1
SC20% 80 20 50 110 0.1
ST10% 90 10 50 110 0.1
ST15% 85 15 50 110 0.1
ST20% 80 20 50 110 0.1

Y C: Control, RC: raw common buckwheat flour, RT: raw

tartary buckwheat flour,  SC: steamed common buckwheat
flour, ST: steamed tartary buckwheat flour.
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Table 2. Conditions of texture analyzer

TA-XT2i settings

Mode TPA test
Sample height 30.0 mm
Probe D 30.0 mm
L 35.0 mm
Pre test speed 5.0 mnys
Test speed 1.0 mmy/s
Post test speed 1.0 mm/s
Trigger type Auto-20g
Time 3.0 sec
Strain 30.0%
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Table 3. The proximate composition of common and tar-
tary buckwheat flour (%, Dried basis)

Sample

. . RT SC ST
classification

Crude protein 12.43+0.14° 14.67+0.25° 28.57+0.14° 26.02+0.10°

Crude lipid ~ 2.37+0.10° 2.5240.18° 5.54+0.15° 7.00+0.03*
Crude fiber  0.83+0.03° 2.1540.25% 2.10+0.08° 1.31x0.06°
Crude ash 1.76£0.09° 3.4740.10° 3.37£0.13° 5.86+0.05"

Carbohydrate 82.61+0.08° 77.1940.26° 60.42+0.20° 59.81+0.08°

RC: raw common buckwheat flour, RT: raw tartary buckwheat

flour, SC: steamed common buckwheat flour, ST: steamed tar-

tary buckwheat flour.

D Mean+SD.

? Values with different superscripts in a row are significantly
different by duncan's multiple range test at p<0.05.
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Fig. 1. Chromatogram of rutin from common and tartary buckwheat flour.
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Table 4. The content of rutin from common and tartary
buckwheat flour (Dried basis)

Sample RC RT SC ST
mg/100g

10.30£0.70° 142.82+3.13° 5.68+0.63° 78.14+2.89"

RC: raw common buckwheat flour, RT: raw tartary buckwheat

flour, SC: steamed common buckwheat flour, ST: steamed

tartary buckwheat flour.

" Mean£SD.

2 Values with different superscripts in a row are significantly
different by duncan's multiple range test at p<0.05.
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Table 5. Changes in color value of steamed cake added with untreated common and tartary buckwheat flour

Control RC10 RTI10 RCI15 RT15 RC20 RT20
L 85.13+0.45" 84.15+0.66™ 65.40+0.33° 82.87+0.11° 64.25+1.84% 80.67+1.80° 62.27+0.45°
a 1.35+0.05% 0.54+0.10" 2.78+0.54° 0.84+0.03 2.17+0.19% 1.82+0.72% 3.54+0.23"
b 26.24+2.06° 26.68+1.05° 30.38£1.19™ 28.28+0.87™ 30.93+0.42% 33.69+3.87° 31.4540.92™

RC10: raw common buckwheat flour 10%,
RC15: raw common buckwheat flour 15%,
RC20: raw common buckwheat flour 20%,
D Mean=SD.

RT10: raw tartary buckwheat flour 10%.
RT15: raw tartary buckwheat flour 15%.
RT20: raw tartary buckwheat flour 20%.

Y Values with different superscripts in a row are significantly different by duncan’s multiple range test at p<0.05.

Table 6. Changes in color value of steamed cake added with steamed and dried common and tartary buckwheat flour

Control SC10 ST10 SC15 ST15 SC20 ST20
L 85.13+0.45 74.70+2.92° 57.38+1.40° 74.20£0.09° 52.21+3.89° 71.73+0.87° 49.85+1.42°
a 1.3540.05% 2.29+0.40% 5.32+0.50" 2.48+0.17° 6.32:1.24" 3.1540.25° 6.74+0.59°
b 26.24+2.06° 20.96+1.0° 27.560.32° 21.0 £0.99° 27.600.08° 21.75£0.79" 27.69+1.12°

SC10: steamed common buckwheat flour 10%,
SC15: steamed common buckwheat flour 15%,
SC20: steamed common buckwheat flour 20%,
D MeantSD.

ST10: steamed tartary buckwheat flour 10%.
ST15: steamed tartary buckwheat flour 15%.
ST20: steamed tartary buckwheat flour 20%.

? values with different superscripts in a row are significantly different by duncan's muiltiple range test at p<0.05.
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Table 7. Texture profile analysis of steamed cake added with untreated common and tartary buckwheat flour

Control RC10 RT10 RC15 RT15 RC20 RT20

Hardness  1143.36£111.85" 1149.38+31.18" 1166.21£13.41° 1163.56+26.69" 1179.89+ 5.89° 1144.86+30.81° 1166.53+ 12.43°
Adhesiveness —4.05: 686" -51.75+23.55™ —94.80+ 4.10™ -86.77+ 2.89™ —134.80£109.31° —104.59+24.45" —92.16+ 69.27™
Springiness 0.94+ 003" 092+ 0.04° 0.91+ 0.01° 0.94= 0.04° 0.94+ 0.02° 0.95+ 0.03° 093 003"
Cohesiveness ~ 0.81= 0.05°  0.77+ 0.00° 0.80+ 0.01° 0.78+ 0.09° 0.74+ 0.01° 0.79+ 0.01° 076+ 0.02°
Gumminess ~ 995.74% 99.64° 860.61£39.44°  866.48+ 9.37° 867.83+28.27°  871.98+ 25.72°  882.44+47.76" 870.17+ 67.16°
Chewiness 92243+ 86.59" 782.67+ 5.50°  777.68% 6.55° 783.40+71.13°  789.44+ 43.99°  800.94%33.63" 791.02+100.56"

RC10: raw common buckwheat flour 10%, RTI10: raw tartary buckwheat flour 10%.

RCI15: raw common buckwheat flour 15%, RTI15: raw tartary buckwheat flour 15%.

RC20: raw common buckwheat flour 20%, RT20: raw tartary buckwheat flour 20%.

" Mean+SD.

? Values with different superscripts in a row are significantly different by duncan's multiple range test at p<0.05.

Table 8. Texture profile analysis of steamed cake added with steamed and dried common and tartary buckwheat flour

Control SC10 ST10 SC15 ST15 SC20 ST20

Hardness 114336:111.85° 1147.48£109.55° 1212.05+18.31"  1130.40+44.62° 1263.83+51.95° 1403.00£147.40° 123324+ 82.48°
Adhesiveness ~ —4.05+ 686"  -3.55& 0.35° 035 0.94° —54.02422.61°  —0.15+ 020° —337+ 455 —084+ 0.53°
Springiness 0.94+ 0.03° 0.90+ 0.60° 0.92+ 0.02° 0.92+ 0.06° 0.92+ 003" 092+ 008 093 005
Cohesiveness ~ 0.81= 0.05° 084 0.07°  0.77+ 0.04™ 081+ 004" 076+ 004" 081+ 0.04™ 079+ 005
Gumminess  995.74+ 99.64 817.16+ 58.95°  927.09+1041™  947.00+38.90% 1021.10£10.93™ 1093.72£123.05° 1097.49+148.07*
Chewiness 92243+ 86.59™ 849.17+165.83" 921.00+8236™  961.14+34.59™  990.98+12.31™ 1040.86+148.64° 996.61%= 59.21™

SC10: steamed common buckwheat flour 10%, STI0: steamed tartary buckwheat flour 10%.

SC15: steamed common buckwheat flour 15%, ST15: steamed tartary buckwheat flour 15%.

SC20: steamed common buckwheat flour 20%, ST20: steamed tartary buckwheat flour 20%.

" Mean+SD. '

? Values with different superscripts in a row are significantly different by duncan's multiple range test at p<0.05.

U oY A Bl E ARk v SC 20% H7F AlB7F Ol 2T 5. Tp=ZA}
g HR3l BE AR Hg frejdor 7P w0 HL7FRE AUkete] Az B Aolae] dsA A%
=3k gk A(springiness)-> GHHAE] A Alo] AL 7]E<] q] = Table 9, 109 YERNSITE Kflavor) S RE A|B.2] H7}
Z7e} vlaste] 28 vl A7 R AlelZoA oAb gl Fol SUHETE FAFHLE fto] molE Al
e Aoz vehd AW A ZHHU ARE Aok & AN T & VMR 15% MU A8 P w2 A
A4 (cohesiveness)> AFld H7kre] A fola7t glde oW, 20% F7F AlEeke] folAH]l Atelw gl

o, Aude] A9 2 we H7} ST 15%7} 0.76 0.8 71 o Acolor)@] 7%, zF A& 7hol| §9A zlo)7} giglen] 2
A, Ayt vl SC 10% H7E A&7 0842 71 A vt Wl > ik o >t T o w2 vEht 730 A4

on, e AE el felah g glow ehdeh 4 Alolae Rt A4 B 2 WUrkes Ak AR
#(gumminess) & AR A7} A AelAs] A Aprmw o 4 AxAon, ) A YA B M
AEE HET) A A Hebtem, e AEE e ) B UER & U E I A Aelag o g
FlA7E Gl om Uehton, A4 B QAR RoR tehdeh ot 4 AFol 43 Azl FlsHe
SC 10% 7} AL 718 A e, HA el ol Sl Aol o Bohe olnlAlsh ¥R ASE ARE, &
W ST 20% W7k AE7 7 w0 tebaek WMRARE A A Aolas) AAY SR A=

fr
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Table 9. Sensory evaluation of steamed cake added with untreated common and tartary buckwheat flour

Control RC10 RTI0 RC15 RTI15 RC20 RT20
Color 3.50:£0.35° 4.19+0.18% 5.13+0.18°  4.50+0.35% 5.6340.53™  4.63£0.18°  6.38+0.53"
Flavor 3.50£0.35° 3.88+0.18° 510£0.14  4.630.18° 5.630.18" 5254035°  6.38+0.18°
Softness 4.38+0.18° 4.50+0.00° 5.13+0.18" 4.63+0.18° 6.13+0.18° 4.88+0.18°  6.25+0.35"
Moistness 4.63+0.18° 4.88+0.18° 5.63+0.18° 4.88+0.18° 6.38+0.18" 4.63+0.53° 6.88+0.18"
Overall quality 3.88+0.18° 4.63+0.18° 5.5040.35" 4.63+0.18" 5.88+0.18™ 5.1340.18% 6.25+0.35°

RC10: raw common buckwheat flour 10%, RTI10: raw tartary buckwheat flour 10%.
RC15: raw common buckwheat flour 15%, RT15: raw tartary buckwheat flour 15%.
RC20: raw common buckwheat flour 20%, RT20: raw tartary buckwheat flour 20%.

Y MeantSD.

? Values with different superscripts in a row are significantly different by duncan’s multiple range test at p<0.05.

Table 10. Sensory evaluation of steamed cake added with steamed and dried common and tartary buckwheat flour

Control SC10 ST10 SCl15 ST15 SC20 ST20
Color 4.00+0.35° 4.7540.35% 5.63+0.53" 4.63+0.53% 6.13£0.18° 5.13+0.18% 6.38+0.18"
Flavor 3.38+0.18° 3.63£0.53° 525035  3.50£1.06° 6.130.18"° 4.88+0.18™  538+].24°
Softness 4.32+1.32° 4.13+0.18° 4.63+0.18"  4.13x0.88 550£0.71®  4.88+0.88®  6.380.18"
Moistness 4.7540.35° 3.8820.18° 4.88+0.53% 4.38+0.53° 5.88+0.53% 4.63+0.53° 6.63+0.18°
Overall quality — 4.38+0.53 4.75+0.35" 5.75+035°  4.75:0.35° 6.7540.35" 5.130.18% 6.00:£0.00%

SC10: steamed common buckwheat flour 10%, STI10: steamed tartary buckwheat flour 10%.
SC15: steamed common buckwheat flour 15%, ST15: steamed tartary buckwheat flour 15%.
SC20: steamed common buckwheat flour 20%, ST20: steamed tartary buckwheat flour 20%.

Y MeantSD.

2 Values with different superscripts in a row are significantly different by duncan's multiple range test at p<0.05.
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