Foods

DEVELOPMENT OF SLICED BREAD WITH BETTER NUTRITIONAL QUALITY: OPTIMIZATION

OF WHEAT FLOUR REPLACEMENT WITH GERMINATED PSEUDOCEREALS FOR DOUGHS
WITH BETTER RHEOLOGICAL PROPERTIES

LUZ MARIA PAUCAR-MENACHO?, WILLIAMS ESTEWARD CASTILLO-MARTINEZ', WILSON DANIEL SIMPALO-LOPEZ', LOURDES ESQUIVEL-PAREDES',
CRISTINA MARTINEZ-VILLALUENGA?
'Departamento de Agroindustria y Agrénoma, Facultad de Ingenieria, Universidad Nacional del Santa, Nuevo Chimbote, Ancash, Peru

’Department of Food Characterization, Quality and Safety, Institute of Food Science, Technology and Nutrition (ICTAN-CSIC), 28040 Madrid, Spain

1st International Electronic Conference on Food Science and Functional Foods

Introduction

H

¢

Table 3. Experimental conditions and response values for different flour formulations (GKF, GCF, WF).

: . : Experiments GOF GCF WF AA TO S RE E TG

It Is generally common to use wheat flour to make bread, however, it is possible to (%) (%) (%) (%) min) | (min) (BU) (mm) (°C)

partially substitute this input with flours from other raw materials, to provide the bread 01 3 3 33 626 | 355 | 402 1014 55 815

with nutritional and healthy components (bioactive compounds and antioxidant capacity); 02 15 5 30 628 3 27 3 83 837 o5 76.1

as Is the case of the partial substitution by germinated grain flour (quinoa, kiwicha and 03 10 10 30 62 7 3 67 38 856 79 80 9

canihua). It iIs necessary that for partial substitution of wheat flour, an evaluation of the 04 5 15 30 62.6 2 67 3.55 1040 73 79.8

rheological properties of the dough (development time, stability time, resistance to 05 5 15 80 61.8 3.02 3.7 918 69 83.6

extension, gelatinization temperature and maximum gelatinization) is carried out, in such 06 5 10 85 61.1 3.55 4.17 1086 89 82.6

a way that guarantees the sensory quality of the bread to be made. In this way, it will be 07 7 12 82 62.7 3.27 3.85 1096 77 80

possible to obtain sliced bread with higher nutritional quality and acceptable techno- 08 5 5 90 63 4.3 5.2 1388 80 84.5

functional properties_ 09 15 5 80 62.6 3.33 3.88 723 {2 82.9

10 10 5 85 62.3 3.87 4.63 949 75 85.6

- - 11 7 7 87 63.8 3.65 4.35 1014 82 77.5

12 s 10 | 85 | 637 | a5 | 43 | im0 | 76 | 84S

13 12 7 82 63 3.6 3.58 729 77 77.4

 To Improve the nutritional properties of sliced bread by replacing wheat flour (WF) 14 5 5 90 63.2 3 08 467 1095 30 30 4

with germinated quinoa (GQF), kiwicha (GKF) and canihua (GCF) flours.

Figure 1 and 2 show the response surface for the rheological parameters: water absorption

 Optimize the composition of flour mixtures using a Simplex Centroid Mix Design
(SCMD), the desired function methodology and performing the analysis of rheological
parameters In bread doughs (development time, stability time, resistance to
extension, temperature gelatinization and maximum gelatinization).

(AA), optimal development time (TO), stability (E), resistance to extension (RE) and
temperature of gelatinization (TG) as a function of dough formulations: GOQF (5-15%), GCF
(5-15%), WF (80-90%) and of the mixture GKF (5-15%), GCF (5 15%), WF (80-90%)
respectively. Optimal formulation of bread dough for desirable rheological characteristics
were: 84.6% (WF), 5% (GQF) and 10.4% (GCF) for blend 1 and 87.6% (WF), 5% (GKF) and
7.4% (GCF) for blend 2. These values belong to the ranges determined by SCMD and the
desired function, guarantee the optimal rheological properties for the aforementioned flour
mixtures.

Materials and methods

Bioactive compounds (total phenolic compounds, TPC; y-aminobutyric acid, GABA) and
antioxidant activity (oxygen radical absorbance capacity, ORAC) of germinated grain
flours were determined.

A total of 14 flour formulations based on GQF (5-15%), GCF (5 15%) and WF (80-90%)
or GKF (5-15%), GCF (5-15%) and WF (80-90%) were included in the SCMD to

determine the optimal dough formulation that guarantees a sliced bread with
technological and sensory guality.

Results and Discussion

Table 1 shows the results regarding the content of bioactive compounds and
antioxidant capacity for both ungerminated and germinated grain flours (quinoa, canihua
and kiwicha).

Table 1. Content of bioactive compounds and antioxidant capacity of germinated and ungerminated

grain flours. Figure 1. Response surface for the

parameters AA, TO, S, E, RE and TG;

Soluble phenolic

GABA

Antioxidant activity

Samples Grain ( n(];goGrrA]E/(l)o% r;CLSW) R L (me TE/100 g dw) ) 8 ((:BIeé)IS’nVc\i/llr;g on the percentage of flours GQF,
g'grt:; i\éV:IhOUt Quinua  62.83+4,80% 32.98+4.42° 1275.53+78.70P 3
Canihua g 2411 gop 24.34+4.83" 1193.84+71.82b
Kiwicha ;9 57,1 44° 37.38+1.58° 274.53+82.33"
Elifl?:'”ated Quinua  72.65+2.42%  202:54£32.05 3395.04+145.81¢
Canihua 134 0g+4 85¢ 217.98+1.48¢ 1876.44+51.55¢
Kiwicha 112.89+3.92¢ 100.00+22.45P 448.84+36.982 BN
The data represent the mean value * standard deviation of three replicates. Different letters in the same ’%i\}?&“} >

column indicate significant differences (p< 0.05)

Table 2 and Table 3 show the results of the experimental design for the 14 samples of
the mixture GQF (5-15%), GCF (5-15%), WF (80-90%) and of the mixture GKF (5-15%),
GCF (5 15%), WF (80-90%), respectively. The response variables evaluated were: water
absorption (AA), optimal development time (TO), stability (S), resistance to extension
(RE), extensibility (E) and gelatinization temperature (TG)

Table 2. Experimental conditions and response values for different flour formulations (GQF, GCF, WF).

Experiments GQF (%) GCF WF AA TO S RE E TG = 5 R ¢ £ h
%) (%) (%)  (min) (min) (BU)  (mm) °C) igure 2. Response surface for the
parameters AA, TO, S, E, RE and TG;
01 8 8 83 643 377 412 823 71 79.5 depending on the percentage of flours
02 15 5 80 646 28 373 948 73 76.6 GKF, GCF, WF respectively.
03 10 10 80 64.1 335 367 1041 71 78
04 5 15 80 639 312 352 1079 69 79.4
05 5 15 80 653 345 345 983 68 80.3 Conclusion
06 .
07 g 10 85 63 327 427 1287 51 £z The partial replacement of wheat flour by sprouted pseudocereals flours could be used
7 12 82 63.5 3.2 3.83 886 & 79.8 to produce sliced bread with higher nutritional quality and acceptable techno-functional
08 5 5 90 626 452 535 1431 86 83.1 properties.
09 868 80
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