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Abstract

The aim of the study was to determine the influesfocespberry marc on the degree of liking of tHeeat bread
and the intensity of the main sensory propertieso(a of breadcrumb, aroma, flavour, porosity andraess).
The evaluation took place in the sensory laboratdryhe Faculty of Food Technology, Latvia Universf
Agriculture. The berry marc used in the research prapared according to the technology worked roliaivia
State Institute of Fruit Growing. The control samphd wheat bread samples with 3%, 5%, and 7%spbeary
marc (from the flour mass) were made and bakedkpemmental bakery. The intensity of the main senso
properties was determined by using the line s@die. nine point hedonic scale was used to evalbatel¢gree
of liking for wheat bread with raspberry marc. Tralysis of variance (ANOVA) and Tukey's test wesed to
analyze the results of sensory evaluation. Thetsestithe sensory analysis show that the usesgharry marc
in baking high milling wheat bread influence colairbreadcrumb, flavour, aroma and sourness tieés not
affect porosity. The hedonic evaluation of the Hremmples show that there do not exist any sigmific
differences in the degree of liking among the whmatd control sample and the new wheat bread ssmypth
3%, 5%, and 7% of raspberry marc.
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Introduction

Bread and its products are an integral part of isbarent for the human body.
Notwithstanding the long history of bread it is avfethe most unique foodstuffs for human
bodies Koctposa, 2001).

Statistical data show that the tendency to eat tread is increasing. (Consumption of Food
Products.., 2004, 2005; Statistical Yearbook..,530€herefore it is essential to enrich bread
with fiber, vitamins, mineral substances and oteebstances, which improve nutritional
value of the bread.

Raspberries are a widely spread cultivar that avgrall over the world. These berries are
popular because of their colour, lovely flavouriciness and sweetness (Laugale, 2002).
100 grams of raspberries contain 3-8 g of sugac@ge, fructose), 0.9-1.4 g of organic acids
(malic acid, citric acid, salicylic acid), vitami and vitamins of B group, P, E, C, 0.5 g of
fat, 3.7 g of fiber, pectin substances (StrautR@Q5). Fresh and frozen raspberries are used
for food, as well as they are processed to obtagej fruit salad and jam; raspberries are used
as additive in yoghurt and confectionery productiéfter juice is obtained with the pressing
method the berry marc is 36% of the berry raw nigtetherefore some fiber, sugar, organic
acids, pectin and other substances remain in the (Daval, 1996).

Raspberry marc, that is a by-product remaining @fiiee is produced, is not used any further
so the possibility to use this valuable producthwitie aim to enrich the nutritional value of
wheat bread is being studied.

The aim of the study was to determine the influenfceaspberry marc on the intensity of the
main sensory properties (colour of breadcrumb, ardtavour, porosity and sourness) and on
the degree of liking of the wheat bread.

Materials and Methods

Dried raspberry marc has been made in Latvian $tatéute of Fruit Growing production
site. When the juice is liquidized by using thegsiag technology, the marc is dried in a
dryer with forced air circulation; the temperatusesuggested not higher than 40 °C, the
content of moisture in marc should be 9%. Raspberayc was ground in the grinder and
sifted.

126



FOODBALT 2008

The control sample and wheat bread samples with 3%, 7% (of the flour mass) of
raspberry marc was baked at the experimental baker$/C “Dobeles Dzirnavnieks” in
accordance with the recipes and technological sekewf the bakery and by using the high
milling flour and additives such as - pressed bakgrast, sugar, salt, water, oil and raspberry
marc.

Four wheat bread samples were presented for tls®iseavaluation:

A — wheat bread (control);

B — wheat bread with 3% raspberry marc;

C — wheat bread with 5% raspberry marc;

D — wheat bread with 7% raspberry marc.

The line scale was used to evaluate the inten$isgsory properties (colour of breadcrumb,
aroma, flavour, porosity and sourness) of the wheaad. The degree of liking of the wheat
bread was evaluated by using nine point hedonies¢Rosteet al, 1991, Strautniece, 2004)
The sensory evaluation was repeated twice in tmsosg laboratory of food evaluation,
Faculty of Food Technology, Latvia University of Aaulture. 25 panellists (6 men and
19 women, mean age 23) were involved in the asgps&ach panelist received four
identical, coded bread samples. The sensory da@avelyzed using the analysis of variance
(ANOVA) and Tukey's test (Meilgaast al, 1999).

Results and Discussion
The results of line scale evaluation showing thensity of the sensory properties (colour of
breadcrumb, flavour, aroma, porosity and sournafsf)e wheat bread are shown in Table 1.

Table 1
Results of sensory evaluation by line scale of thgheat bread with raspberry marc

Sensory Samples
properties A | B c | D
Means value
Colour of breadcrumb 5.6( 6.9(C 8.6( 10.8(
Flavour 6.6( 6.8( 8.0C 8.2(
Aroma 6.5C 6.6( 7.6C 8.5(
Porosity 7.10 6.50 7.20 6.90
Sourness 3.90 4.80 6.80 8.60

The results of analysis of variance of bread waspberry marc are demonstrated in Table 2.
Table 2
Results of analysis of variance of main sensory pperties

Sensory properties Variance ratio Eajcuiatec Variance ratio Feiitical
Colour of breadcrumb 30.6 2.68
Flavour 4.98 2.68
Aroma 9.17 2.6¢
Porosity 0.84 2.6¢
Sourness 27.48 2.68

0<0.05

In accordance with the results of the analysis afiance — Faiculated30.6>Feriticay =2.68

(n=3, n=72), the conclusion is that there are significdifiterences in

the breadcrumb

colour intensity among the four estimated breadmasn The colour intensity of new bread
samples is influenced by the amount of the addspberry marc i.e. 3%, 5%, 7% (from flour
mass). The results of Tukey's test show that ther significant difference between the
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control sample (A) and the wheat bread samplesQBD) with raspberry marc. When
raspberry marc, which is pink, is added to the wklear, the soft part of the bread has riched
shade of raspberries.

The analysis of variance of flavour cdruiatedt4.98>Reriicay=2.68 reveal significant
differences in flavour intensity exist among tharfevaluated bread samples. The results of
Tukey's test demonstrate that sample (C) with 5¥asppberry marc and sample (D) with 7%
of raspberry marc have the most intensive flavbut,the bread sample (B) with 3% of berry
marc and control sample (A) have no differencelavdur intensity. When 5 and 7% of
raspberry marc is added to the new bread samplesgside with the bread flavour the
flavour of raspberries can be felt.

The results of the analysis of variance of aromgufted9.17>Reriicay=2.68) show that
there significant difference in aroma intensity aigaohe evaluated wheat bread samples with
raspberry marc and the control sample. Tukey srésstlts show that bread sample (D) with
7% of raspberry marc has a distinctly marked d#fifee in aroma, then it is followed by the
bread sample with 5% of raspberry marc, but themoidifference in aroma in bread sample
(B) with 3% of raspberry marc and the control sam@). The amount of the marc added to
the wheat bread increase the intensity of breatharbecause the aroma of raspberries enrich
aroma.

The consequently of the analysis of variance of ogity evaluation show that
FicalculatedT0.84<Reriican=2.68, it means that no significant differencesengiscovered among
the four evaluated bread samples in the inten$ipocoosity. The porosity of the wheat bread
is not influenced by raspberry marc added to thegdo

The results of the analysis of variance of soursséssv that Raiculatedy2 7.48>Reritica=2.68, it
means there exist significant difference in sowsriegensity among the evaluated four wheat
bread samples. Raspberry marc contains organics aid it influences the intensity of
sourness of the new bread samples (@l al., 2006). Tukey's test results show that bread
sample (D) with 7% of raspberry marc has the highegree of sourness, then it is followed
by the bread sample with 5% of raspberry marc, l@edd sample (B) with 3% of raspberry
marc. The control sample (A) has the least sourness

The obtained results show that the hedonic evalnasi from 5.7 (neither like nor dislike) to
6.5. (like a little). The results of analysis ofiamce of bread are shown in Table 3.

Table 3
Results of analysis of variance of bread samplesing hedonic scale

Source of Degree of Sum of squares| Mean square Variance

variation freedom, df SS MS ratio, F
Treatments 3 10.61 3.53 1.96
Panellists 24 46.72 1.95 1.08
Error 72 129.77 1.80
Total 99 187.10

0<0.05

The results of the analysis of variance show th@hicfraedl.96 does not exceed
Feriicay=2.68 therefore there do not exist any significdiffierences in the degree of liking
among the wheat bread samples. That means thatatiists liked all the bread samples
equally.
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Samples

Figure 1. Hedonic scores for the four bread samples
A— wheat bread (control); B — wheat bread with 2&pberry marc; C — wheat bread with 5% raspberng;ma
D — wheat bread with 7% raspberry marc.

Figure 1 shows the degree of liking of the foulreated wheat bread samples, the results
have been obtained by using hedonic scale.

Conclusions

1. The results of evaluating the sensory propertiesvsthat the use of 3%, 5%, and 7%
raspberry marc in the wheat bread technology infteethe colour of breadcrumb, aroma,
flavour and sourness of the wheat bread differdmilyit does not influence its porosity.

2. The sample containing 3% of raspberry marc haslgast changes in the intensity of
sensory properties, when compared with the costoiple wheat bread, which has only
some differences in their color of breadcrumb, smainess.

3. The hedonic evaluation of the bread sample showthigae do not exist any significant
differences in the degree of liking among the wheraiad control sample and the new
wheat bread samples with 3%, 5%, and 7% of raspinesrc.
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