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Abstract

The quality of part backed frozen is conditioned, besides obtainment
technology, by the establishment of an optimum recipe which contains those
ingredients which can remove the negative effects of frosting and defrosting.
The paper shows own researches concerning DATEM and SSL addition in
the manufacturing recipe of pre-baked frozen bread, emphasizing on the
influence over the finished products’ quality.

The finished products were physical-chemical characteristics analyzed
regarding volume, porosity, core elasticity, humidity and acidity.
Keywords: pre-backed frozen bread, finished products’quality frozen.

Introduction

Part baked bread is incompletely baked bread. After the incomplete
baking process the part baked bread has a stabile shape and volume, a partly
formed crust of a very thin layer, little or without any colour. It is
commercialized under this form, being subsequently transformed in a
finished product, after the final bake. Generally, the nutritional
characteristics of normally baked bread are superior than those of part baked
bread.

In order to improve the quality of part baked bread, some
experiments were made to perfect its manufacturing recipe through an
addition of various ingredients.

Surfactants, also known as active surface substances or surface agents
are by definition substances with the property to stabilize emulsions (Bordei,
2004).

In the dough, the surfactants can form, because of the existence in
their molecule of hydrophilic and hydrophobic groups, extra bonds in its
polar and un-polar zones, influencing dough’s rheological properties and
bread quality. There can be formed bonds type protein-water, protein-
protein, protein-lipids, protein-glucides which determine the appearance of
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compact surfaces, impenetrable to gases, an increase of water’s bonding
quality in the dough, its fixing in the core of the frosted products (Kulp,
1995; Neyreneuf, 1991).

The paper shows own researches in using two surfactants: DATEM
(acetic acid esters of mono — and diglycerides) and SSL (sodium steroyl-2-
lactylate) in the manufacturing recipe of frozen pre-baked bread,
emphasizing its influence on the finished product’s quality.

Experimental

The researches were made within S.C. Pambac S.A. Bacau on an
existing technological line for obtaining pastry products.

The raw materials and manufacturing recipe used for obtaining the
part baked bread needed for experiments were: flour 650 — 1 kg; bakery
yeast — 1.9%; salt — 1.7%; water — 55%.

DATEM is acetic acid esters of mono — and diglycerides of fatty
acids. They have of great capacity to form complexes with glutenic proteins
in wheat flour dough, which improves the dough’s capacity to retain gas,
being among the most efficient dough conditioners. It also shows anti-staling
properties. Their composition is: 80% acetic acid esters of mono — and
diglycerides of fatty acids; 20% calcium carbonate (Grandvoinnet, 1997).

Sodium steroyl-2-lactylate (SSL) represents a mixture of sodium salts
of the reaction products formed through the combining of fat acids with
lactic acid. The mixture contains fat acids salts, fat acids’ esters salts with
polimerizated lactic acid. They are very efficient dough fortifying agents, as
well as good anti-staling agents.

The technological characteristics of obtaining frozen part baked bread
require the following operations: pre-baking, cooling, frosting, defrosting
and final baking. Following repeated experiments this optimum possibility
was reached: pre-baking % of baking time followed by quick cooling, quick
frosting and slow defrosting. Pre-baking is made in order to coagulate
proteins and to gelatinize starch. Knowing the traditional baking duration in
the classic procedure for a 0.300kg bread is 16 minutes, in the experiments -
for obtaining part baked bread - the baking process was interrupted at % of
baking duration, 12 minutes.

The pre-baking temperature used was 190 — 200°C. inferior to that
used in the classic process: 220 — 230°C.

After oven placement a 1 minute steaming process was made in order
to prevent premature formation of crust and to subsequently obtain a shiny
and uniformly colored crust. Quick cooling was made in a acclimatized
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environment to a temperature of 4 - 6°C for 30 — 35 minutes, and quick
frosting at a temperature of -30 - -35°C, for 120 — 130 minutes. The products
underwent a slow defrosting, of a 100 — 110 minute duration, at a 28 — 30°C
temperature. After defrosting, the products were baked in the rotary oven for
4 minutes at 220 — 230°C.

Before being introduced in the technological process the surfactant
added flour was analyzed from a rheological and technological point of
view, with Chopin alveograph and Brabender farinograph in the testing
laboratory.

The bread final product was determined for volume, porosity, core
elasticity, humidity and acidity compared to known standards.

Results and Discussions

The influence of DATEM addition. This surfactant has a big
capacity of bonding with gluten proteins founding wheat flour dough,
leading to an improvement of dough’s capacity to retain gas, thus being one
of the most efficient dough conditioner.

In the manufacturing recipe, the surfactant has been added in three
distinct quantities: 0.2g/100 kg, 0.4g/100 kg and 0.6g/100 kg, compared to
lour quantity. After dosing according to flour, the mixture was then mixed
and homogenized.

After the obtainment of a homogenized mixture, it was analyzed in
the testing laboratory. The results obtained are shown in tables 1 and 2.

The alveogram shows the following characteristics:

- height, P, measured in mm corresponding to dough bubble’s
maximum pressure and is interpreted as deformation resistance or as dough
stability;

- width, L, in mm is interpreted as dough extensibility;

- deformation energy, W, in cm, is strongly tied to flour power, flour
hydration capacity. Dough deformation action is calculated in 10™J.

Table 1: The influence of DATEM addition over rheological
properties of raw material flour

Sample DATEM addition Alveogram characteristics
number [g/100 kg flour ] P L w
(mm] | [mm] | poy | Pt
1 0.2 86 86 248 1.00
2 0.4 88 93 259 0.95
3 0.6 84 97 253 0.87
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From the alveograph, an improvement of energy absorbed by the
dough and an increase of its resistance is observed.

Table 2: The influence of DATEM addition over technological
properties of raw material flour

sdit Farinogramme characteristics
?g?fg(;” k: g:&?} A:::;g;:;n Development Stability Elasticity Softening Power
(%) [min.] [min ] [UB] [UB]
0.2 54.7 115 4.00 110 65 50
0.4 54.5 115 8.45 110 50 52
0.6 54.0 1.00 5.15 100 50 54

The farinograph shows a decrease of dough’s softening value and an
improvement of power at an increase of DATEM quantity added.

From the analysis made, an improvement of dough’s rheological
properties and an increase of its resistance to mechanic processing can be
ascertained.

The bread samples obtained with DATEM addition were analyzed
from a physical-chemical point of view in the research laboratory of S.C.
Pambac S.A. The results obtained were synthesized in tables 3, 4 and 5.

Table 3: Physical-chemical indicators of pre-baked bread % with
a 0.2% DATEM addition

Stora[g;at)ilLSl;'atlon Physical-chemical indicators of sample bread — finished product
Volume Porosity | Elasticity | Humidity Acidity
[cm*/100g] [%] [%] [%] [degrees]
10 306 81.1 82.4 43 1.2
20 303 80.8 82 43.2 1.2
30 305 80.8 82.6 43.1 1.2
45 302 80.4 83 43 1.2
Control sample 360 83.1 86 41 1.2
Table 4: Physical-chemical indicators of pre-baked bread % with a 0.4 % DATEM addition
Storage duration Physical-chemical indicators of sample bread — finished product
[days] Volume Porosity | Elasticity | Humidity | Acidity
[cm®/100g] [%] [%] [%] [degrees]
10 344 82.4 84.9 43 1.2
20 347 82 83 43.2 1.2
30 350 82.1 87.9 43 1.2
45 345 82.8 87 43.1 1.2
Control sample 393 84.5 92 41 1.2
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Table 5: Physical-chemical indicators of pre-baked.bread % with a 0.6 % DATEM addition

Storage Physical-chemical indicators of sample bread — finished product
duration Volume Porosity Elasticity Humidity | Acidity
[days] [cm’/100g] [%] [%] [%] [degrees]
10 386 85.1 894 43 1.2
20 387 85.4 90.5 43 1.2
30 384 85.4 91.9 43.2 1.2
45 387 85.7 90.4 43.4 1.2
Control sample 453 87.9 96 41 1.2

From the results obtained in the experiments it can be observed that
the samples’ volume is smaller than the control sample’s volume, no matter
the DATEM quantity added or storage duration.

Comparing to the samples with 0.2% DATEM addition, the samples’
volume improved by 14% at 0.4% DATEM addition, respectively by 27% at
0.6% DATEM addition. Comparing to the martor sample a decrease of
averagely 2.7% of bread porosity at DATEM addition is ascertained.

Increasing DATEM quantity from 0.2% to 0.4% and 0.6% has led to
an improvement of sample’s core porosity by 1.9%, respectively by 5.7%.

Prolonging storage duration in a frozen state from 10 days to 20 days,
30 days and 45 days does not influence the value of the quality indicator.

It was observed that, increasing DATEM quantity positively
influenced core elasticity. Thus, the 0.6% DATEM addition led to a core
elasticity improvement of 9.8% comparing to the0.2% DATEM addition
samples, as shown in fig. 8.53. .

The influence of sodium steroyl-2-lactylate addition. In the
manufacturing recipe SSL was added in three distinct quantities: 0.3 %, 0.5
% and 0.6 %, compared to flour quantity. After the dosage in flour was
made, the mixture was blended and homogenized.

After forming a homogenous mixture, it was analyzed in the research
laboratory. The results obtained are shown in tables 6 and 7.

Table 6: Alveogram results for SSL addition

SSL Alveogram characteristics
Sample addition
number [%] P L w P/L
[mm] [mm] (10710
1 0.3 93 75 237 1.24
2 0.5 98 72 244 1.36
3 0.6 99 78 260 1.27

The alveograph shows an improvement of deforming power (W).
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Table 7: Farinogram results for SSL addition

SSL addition . i Farinogram cha_rz_icteristvics .
%] Hydration capacity Develc_)pment Slatjnhty Elasticity | Softening Power
[%] [min.] [min.] [UB.] [UB]
0.3 54 1.15 4 110 75 48
0.5 54 1.15 3.30 110 75 47
0.6 54 1.00 2.45 120 90 47

The farinograph shows a decrease of dough stability and an increase
of softening value.
The bread samples obtained with SSL addition were analyzed from a
physical-chemical point of view in the research laboratory at S.C. Pambac
S.A. The results obtained were synthesized in tables 8, 9 and 10.

Table 8: Physical-chemical indicators of pre-baked bread % with a 0.3 % SSL addition

Storage duration

Physical-chemical indicators of sample bread — finished product

[days] Volume Porosity Elasticity Humidity Acidity
[cm®/100g] [%] [%] [%] [degrees]
10 295 77.9 77.6 43 1.2
20 298 78.3 77 43.4 1.2
30 294 78.1 77.8 43.5 1.2
45 296 78.1 77.2 43 1.2
Control sample 333 81.4 81.6 42 1.2

Table 9: Physical-

chemical indicators of pre-baked bread % with a 0.5 % SSL addition

Storage duration

Physical-chemical indicators of sample bread — finished product

[days] Volume Porosity | Elasticity Humidity Acidity
[cm®/100g] [%] [%)] [%] [degrees]
10 314 77.2 77.8 43.2 1.2
20 323 77.8 79.1 43.1 1.2
30 320 76.8 78.8 434 1.2
45 318 77.6 79 43.5 1.2
Control sample 345 80 82.5 42 1.2

Table 10: Physical-chemical indicators of pre-baked bread % with a 0.6 % SSL addition

Storage duration | Physical-chemical indicators of sample bread — finished product
[days] Volume Porosity | Elasticity | Humidity Acidity
[cm?/100g] [%] [%] [%] [degrees]
10 307 76.6 78 43.4 1.2
20 316 76.6 78.4 43 1.2
30 309 75.9 77.6 43.1 1.2
45 311 75.5 78.9 433 1.2
Control sample 338 79.6 82.8 42 1.2

The samples’ volume improved by 7.8% at an increase of SSL
quantity from 0.3% to 0.5% and only by 5% at a dosage increase from 0.3%
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to 0.6%. A dosage increase over 0.5% SSL i§ not recommended. The storage
duration did not influence the value of this indicator.

By adding SSL the samples’ porosity and that of the control sample
generally remains unchanged, but for the addition of 0.3% the highest value
was obtained for both samples and control sample. The samples’ porosity is
smaller than that of the control samples at the same amount of SSL added
quantity, more obvious at the 0.3% addition and less obvious at the 0.6%
one.

Concerning the elasticity of the samples obtained, there is a great
difference between the samples and the control sample at the same amount
of SSL added. An increase of SSL quantity did not lead to an increase of
core elasticity in the obtained samples.

Conclusions

DATEM addition contributes to the volume improvement of finished
products obtained after baking the pre-baked products. Also, an
improvement of porosity structure and core texture is obtained, by increasing
DATEM added quantity. At the same amount of DATEM added, the
volume, porosity and elasticity are smaller than that of the control samples,
while humidity increases than that of the control samples. Storage duration
has a minimal influence on the samples’ quality indexes, regardless the
DATEM added quantity. DATEM addition improves tolerance to the quality
variations of the flour used.

SSL addition contributes to the volume improvement of finished
products obtained after baking the pre-baked products and had a minimal
influence on core porosity and texture. At the same amount of SSL added,
the volume, porosity and elasticity are smaller than that of the control
samples, while humidity increases than that of the control samples. Storage
duration has a minimal influence on samples’ quality indexes, regardless the
SSL added quantity.
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