KOREAN J. SOC. FOOD SCI.
Vol 14, No. 2, May, 1998

ML H=E: 2. 8N SFEH
S4o o
37

Development of Buckwheat Bread: 2. Effects of Vital Wheat Gluten and
Water-Soluble Gums on Baking and Sensory Properties

Ji-Young Chung and Chang-Soon Kim

Department of Foods and Nutrition, Changwon National University, Changwon 641-773, Korea

Abstract

The breadmaking characteristics of composite flour containing 30% of buckwheat and 70% of wheat with
the addition of vital wheat gluten and water-soluble gums, were studied to establish the optimum formula for
the development of buckwheat bread. The addition of vital wheat gluten or/and gums led to successful
formation of buckwheat bread, giving loaf volume increase and improvement of sensory quality, especially
texture determined by QDA (Quantitative Descriptive Analysis). Among those additives, xanthan gum showed
the best volume expansion. Synergistic effects on bread quality were observed when the vital wheat gluten and
xanthan gum or guar gum were used together. As buckwheat flour was substituted for wheat flour, gelatinization
started early and the maximum viscosity increased measured by an amylography. The addition of gluten and
gums caused the initial gelatinization to occur at a higher temperature and maximum viscosity to decrease.
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Table 1. Buckwheat bread formula" with addition of gluten, guar gum, and xanthan gum

Ratio Additive”

(%) Control (g GT (g) GG (g) XG (g) GT+GG (g GT+XG (g)
Wheat flour 70 140 140 140 140 140 140
Buckwheat flour 30 60 60 60 60 60 60
Instant active dry yeast 1.3 2.6 2.6 2.6 2.6 2.6 2.6
Sugar 6 12 12 12 12 12 12
Salt 2 4 4 4 4 4 4
NFDM” 3 6 6 6 6 6 6
Shortening 4 8 8 8 8 8 8
Gluten 12% of BW - 72 - - 7.2 7.2
Guar gum 0.2% solution - - 0.24 - 0.25 -
Xanthan gum 0.2% solution - - 0.24 - 0.25
Water % 120 123 120 120 123 124
"Buckwheat 30% + Wheat 70%.
2GT = gluten, GG = guar gum, XG =xanthan gum.
?Non-fat dry milk.
“Variable.
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Weigh ingredients
Mix dry ingredients (exicpt H,O and shortening)
Add J'water
Mix (3 min at speed 1, 2 min at speed 2)
Add sh{)rtening
Mix (2 min at speed 1, 6 min at speed 2)
Determine dough timperamre(27i 1°C)
Put dough into fermentation cabinet (30°C, 85%) for 1 hr
Punch
Scale dough into pieces (126 g per piece)
Round dough piecesl and rest for 10 min
Mould
!
Pan
Proof to height (1—11.5 cm above pan)

Bake at 180°C for 15 min
Fig. 1. Flow of a straight dough baking procedure.
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Fig. 2. Cross-sectional view of loaves which 30%
buckwheat concentration. BW, buckwheat; GT, gluten;
GG, guar gum; XG, xanthan gum.
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Table 2. Effect of gluten, guar gum, and xanthan gum on bread baking characteristics

Bread score®

Water Loaf Loaf Specific

Components” absorption” volume  weight  volume Crust Grai Crumb Total

(%) (cnr) 3] (cm’/g) color rain color exture o
BW 30% 60.0 440 111.67° 3.94° 7 7 7 7 28
BW 30% + GT 61.5 453" 112.86° 4.01° 7 8 7 8 30
BW 30% + GG 60.0 450" 112.81° 3.99" 7 9 7 8 31
BW 30% + XG 60.0 473° 112.70° 4.19° 7 9 7 9 32
BW 30% + GT+GG 615 490° 11295 434 7 8 7 9 31
BW 30% + GT + XG 62.0 513° 112.16" 4.57 7 8 7 10 32

YBW = buckwheat, GT = gluten, GG = guar gum, XG = xanthan gum.

“based on the weight of flour.

910-point scale with 10 = excellent, 6 = fair (but acceptable), 5 = fair (but not acceptable), 1= poor.

"IMeans of six replicates in which the same supersctipts in each column are not significantly different (p<0.05).
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Table 3. Total moisture contents of buckwheat breads

- 7] &g

S L

Breads” BW BW+GT

BW + GG

BW +XG BW+GT+GG BW+GT+XG

Moisture content”® 32.43+0.18" 32.994+0.16°

33.1240.26°

33.42+0.25° 33.50+0.77 33.81+1.00°

"BW = buckwheat, GT = gluten, GG = guar gum, XG = xanthan gum.

%% on the dry basis.

“Means of five replicates in which the same superscripts in each column are not significantly different (p<0.05).
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Table 4. Crust color of buckwheat breads

Hunter color values®

Components')

L a b AE
Wheat 100% (control) 40.23* 14.50° 1811  0.00°
BW 30% 3048 10.03* 11277 12.72"%
BW 30% + GT 30.71™ 10.04* 11.07* 12.65
BW 30% + GG 30.86° 1033" 11.38 1227
BW 30% + XG 2969 9.81° 1046 13.84"

BW 30% + GT + GG 30.44"  9.92*° 10.81" 13.04°
BW 30%+GT+XG 3041 996 1079 13.06°

YBW =buckwheat, GT=gluten, GG =guar gum, XG =xan-
than gum.

B1.: 100 = white, 0 =black; a: + =red, - = green; b: + = yellow,
-=blue; AE=VAL2+ Aa2+ Ab?

*MMeans of seven replicates in which the same superscripts
in each column are not significantly different (p<0.05).

Table 5. Crumb color of buckwheat breads

Hunter color values”

Components')

L a b AE
Wheat 100% (control) 76.20° -0.09° 15.90°  0.00°
BW 30% 4379° 432" 11.48° 3297
BW 30% +GT 4310° 428"  11.07 3725
BW 30% + GG 44.40° 456"  11.71° 35.95°
BW 30% + XG 41.99° 456" 11.12° 3838

BW 30%+GT+GG 4442 445" 1152 3593
BW 30%+GT+XG  43.94° 431" 11.28° 36.40°

"BW =buckwheat, GT=gluten, GG =guar gum, XG = xan-
than gum.

PL.: 100 = white, 0 =black; a: +=rted, - =green; b: + =yellow,
_=blue; AE=VAL*+ Aa?+ Ab?

““Means of seven replicates in which the same superscripts
in each column are not significantly different (p<0.05).
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Table 6. Quantitative descriptive analysis (QDA) data
for sensory attributes of buckwheat breads adding
gluten and gums

BW” Additive?
Attributes 30%
(control) GT GG XG

Crust color 13.86° 12.45° 13.03" 12.39°
Crumb color 1341 1232 12.75 12.00

Appearance ooy gize 843 879 943 815

Cell uniformity 7.11 697 9.56 7.86

BW flavor 11.91 1036 10.46 10.07

Flavor Mustiness 9.86 8.59 9.06 8.48

v Bitter 956 804 796 719

Aftertaste 1097  9.15" 9.22* 8.36

Firmness 6.61 756 7.89 8.08

Grittiness 8.74 6.88 839 7.30

Texture Crumbly 9.64> 7.09° 6.26° 6.52°

Moistness 7.85 779 7.64 854

Springiness 9.76  9.96 849 924

Overall acceptability 6.39 793 7.67 7.49
"Buckwheat.

JGT = gluten, GG = guar gum, XG =xanthan gum.
*®Means of fourteen panel scores in which the same su-
perscripts in each row are not significantly different (p<0.05).
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Fig. 3. Effects of the addition of gluten, guar gum, and xanthan gum on the QDA profile of breads with 30% of

buckwheat flour concentration.

B HrhEe] Agow Zashs A% vl
kol glelxl s ulerala Azl vepdey 23
AL BAHES 94 e vDue] Aha 2
T pARE PR AR Sy

Bayzlge] g-o)x o & 7+43lgi v}, Xanthan gum 3
PP o] A 22w, B4 2298 AARE 9
7b¢ BeAe] Foich Aubael 75 we) ool §
sHel Aol giglont BY TRAL ARG v
wk>ouar gum-2- 3 718 o wh>xanthan gumS- A 7}gt
oD e>A 7 HS A o v el glek(Fig. 3).

4. HuEol S5 M ¢ 3" | &7t

el glejx] A2 Fa AFL ohd AFA A
Al oh v = SEEE el ZA s T2
Aolth. dukA o 2 o] aE wbEwhe Wl nhE
ozl Aolni WAE o]9e] ohe 23 5A& 7
= Adoge A AAE vehiA 2 A
olghz AL wadsirt. 28 o] WS Aol o
ke QS PR = A 2] YA o]
2]o] ofe] HEEE o]-8F AN WAL 4=
Z7)9k meko] Fakgk o} me] A i
2% A3E Jehligd e AP (waxy starch)ibg
ek W QoA o] WAl A e WA

o vheh} mhe] ¥ T2 E AR SlolA obnm

L=

#ito

Al

-173-

s} opuzaEle] A% ulgo] el T Yo
ZF8Y PAstdeh AEe) B3 B Bl
$ 1% Mol dohdel, AR A A

(swelling)& %9} B2 okl 2] =AHEH™, 53
HA Fol] 2% A5 F 7] ZE(gas cell)7} 3R o
we} 7|2 Feel JRke] Foizl AR dxke 53t
7F HRA =PI fdstA gof Z x| Al
o] F7¥atA =t oluf HA WUASE S 75% Bt
WS 19 A g fEofo 2= A A EHE A
¥ BoFE §x]8ke] 7}2}; od<4:Ak(continuous phase)

SR 9ol FolA] slo] ARIR Thhe] Qi
@Y 2R SRS AANRA 7B Y

=
2 o] BlHE 7R} = semirigid filme A3}

[e3
RRY

A Heh YAEE o E AR A Aol AR
A E A4 *Pol*ti =lte] ARl W

sl Hlre aa Etdell fREAR 12
F7V v HAHoNA SAlEE G F A Tl
Axe] AFgo] 8-S Vel Aotk

271914 % Wl Fxe) QNS dl3ap] 9

sfo] WrlRe) B3hE-o] 531 EA& amylographE
Abgsle] ARl A3t 53} 7IA] 2% (gelatinization
temperature), & 17 % 2% (temperature at maximum
viscosity), #3 %] = (maximum viscosity)= Table 73}

et

g2z R] A 147 A 2 2(1998)



4 B2 A

Table 7. Amylogram characteristics of composite flours

Components G.T? MT> M V?

P 4o (0 @Y
Wheat 100% 57.0 89.6 779
BW 30% 56.5 91.0 1346
BW 30% + GT 57.0 90.0 955
BW 30% + GG 56.1 90.8 1123
BW 30% + XG 61.5 91.0 1323
BW 30% +GT + GG 59.5 90.0 986
BW 30%+GT +XG 60.6 90.3 950
"BW = buckwheat, GT = gluten, GG =guar gum, XG =xan-
than gum.
“Gelatinization temperature (°C).
Temperature at maximum viscosity(°C).
“Maximum viscosity (B.U.)
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