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Abstract. The object of investigation was the eatibn of the influence of water content in
yeast cakes on the swelling ability of the crumb.otder to do that, the content of water was
quantified with the use of drying method and thelng ability of the crumb method proposed by
Jakubczyk was implemented. The investigation detexdhcorrelations between the parameters
under investigation in order to prove that the doswelling ability can become a parameter serving
the evaluation of the quality of yeast cakes whiéng stored. Based on the investigations one can
ascertain that there exists a strong correlatiotwdmn the examined parameters, therefore
monitoring in time the ability of the crumb to swean become an important reference with regard
to the quality, usability and the degree of stadsnef the yeast cake.
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INTRODUCTION

Dynamic life and continuous lack of time have caused that produgth w
can be prepared in a short time and having long usability are cedsunre and
more often. For this reason frozen food is in high demand. Theréfeezing of
confectionery including yeast cakes becomes more and more important.

Freezing is one of the methods which permit to lower the tempiheof
process of the cake becoming stale, which is a basic profdeed by the
producers of baking articles and confectionery [8].

Independently from the applied technology of fixing, frozen cakes gader
chemical and physical transformation in time; that is whig 5o important to
ensure optimum conditions of storage which would minimize the deziaahe
product quality. The quality of frozen cakes is determined by mangrface.
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ambient temperature, tightness of wrapping, or the mode of rigeekon-
maintenance of proper storage parameters initiates gofagorable transforma-
tions including changes in the water content, which has beempartant
criterion of the quality and usability of food [1,13]. When storingzén food,
water might evaporate partially as a result of sublimatiod settle inside the
wrapping. Water content in yeast cakes has an important influence on thigjr qua
by affecting such parameters as e.g. porosity, elasticity or swellility §hB].

The aim of the study was to prove that the evaluation ofwiedlisg ability
may become a parameter serving the definition of changde ilevel of quality
of yeast cakes in storage conditions.

The range of work:

1. To determine the changes in the water content during stanadiverse

temperatures,

2. To determine the changes in the swelling ability of the adiéng

storage in diverse temperatures,

3. To define the correlation between the water content and tedirgyv

ability of the yeast cake.

MATERIAL AND METHODS

The material under investigation comprised yeast cakes without addifikie
cake consisted of cake-flour (type 450), eggs, yeast leavemtinstilk 2% fat,
vegetable fat and sugar. The cakes were packed in polyiitieaad warehoused
for four months in three different storage chambers:

e Invariable temperature (—18°C; —22°C), which wétsaited every 72 hours,
* In constant temperature of —18°C,
* In constant temperature of —30°C.

The majority of frozen cakes which are available on theketanave the
usability period of four months, therefore the examinations weridamt every
30 days. In the course of 120 days the content of water wasnitetdrby means
of the drying method compatible with standard PN-84/A-88027 and thermgyvell
ability of the cake according to Jakubczyk [6].

The initial content moisture was 39.4%.

RESULTS AND DISCUSSION

Empirical results of measurements of such parameters as the amnainge of
water content and change in the swelling ability were predesea square
function of regression, which each time was characterized bgntladlest square
of deviation from empirical data [10].
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Water content in the products under investigation systertatilcavered
during storage. This phenomenon was a result of the endeavor mfothect to
achieve the state of humidity equilibrium with the environmentofding to the
literature, the higher the temperature of environment theegréesg air humidity
capacity and the greater humidity it can take from products found in it.

The distribution of results in Figure 1 indicates that the obwraf water
content in time were dependent on ambient temperature. Temperagstased
in the experiment and their variations might influence the dmigthe quantity
of water in the product, thus influencing the durability and quality oftyeskes.

In constant temperatures (-18°C; —30°C) the deerebwater was insignificant
and equaled 9.08% and 7.42%, respectively. Inuaiittg temperature (—18°C;
—22°C) the decrease of the water content was d#gigeeater and equaled 34.26%.
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Fig. 1. Correlation of water content and time in frozenstezakes during storage in diverse
temperatures

It must be stated then that the least advisable variant,rass fatoring is
concerned, was to store yeast cakes in fluctuating tempmraiiranges of
ambient temperature during storage led to considerableatercof water in yeast
cakes, which in turn led to a decrease of the quality of the produciraatestby
a panel of specialists. Moreover, it was found that the chasfgeater content
also contributed to physical and chemical changes of tested pr¢8j4¢t3nVhile
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giving up water into the environment, the structure of the prevailing compohent
cakes, i.e. the starch, was subject to change [5]. Systeteatiease of water led
to retrogradation of starch, consisting in an increase of the@egicross-linking
of particles of starch which was characterized by a well eddand compact
structure, leading in consequence to the cake becoming sthleh was
manifested by hardening and crumbling of the crumb. Thanks to thas ieasier
to evaporate for water bound in the structure of gel [9].

The swelling ability may be treated then as a parametag rivative of
the water content and reflecting the state of starch, whigtnmfluence the
sensory assessment.

Figure 2 presents changes in time of the swelling ability otcéke crumb,
stored in three variants of temperature.
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Fig. 2. Correlation of swelling ability and tim@ frozen yeast cakes during storage in diverse
temperatures

Swelling ability of the crumb, in this case, was understoodhasability to
change the structure, mass and volume under the influence of wateg.this
method proposed by Jakubczyk, the swelling ability of the crumb waHiepial
on the basis of the height of the column of sediment accumulatadesult of
swelling of a piece of cake. The minimum volume of the columsediment
should equal 140 chiB]. Lowering of the swelling ability usually means that the
quality of the product has deteriorated and is less acceptable consumer.
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Diminution of the swelling ability of the crumb iicdted the decrease of water in a
product, which to a large extent was related to beogradation of starch.
Transformation of starch from the amorphous fornthe well arranged crystalline
form caused the change of the cake structure andvdter contained in it diffused
into the environment and could be accessible terabmponents [5]. As a result of
the transformation of starch and climatic condagitime cake could become stale.

While storing frozen cakes, their swelling ability dropped down, whiight
have been the consequence of a decrease of water content.nbinéiadyof the
swelling ability was strictly related to the storing tengpere. In those chambers
where the temperature was —30°C, after 120 days of storage fibuvasthat the
swelling ability of the crumb lowered inconsiderably. Probahbré took place
the least changes in the structure of the product comparbé twiher analyzed
temperatures. In low temperatures the yeast cakes maahthimguality accepted
by consumers throughout the whole period of 4 months. It was confirmed by
a high value of the swelling ability which each time was highan 140 crhof
the column of sediment. It guaranteed high quality of cakes défpsting.
Quick freezing and the maintenance of stable low temperaturaitigsl to
preserve proper structure of the cake. Processes of amangef starch forms
and retrogradation were not advanced, thanks to which there washemaung
left for water in the empty spaces. Free water which irdainside stopped
further unfavorable transformations, thus preserving the cake oactteptable
level. Another stage of the research was to determine theladmn between the
compactness of water and the swelling ability of the crumb.

Analyzing the dependence of the water content lamdwelling ability of crumb,
it must be stated that the quality of the product was dependeonly on the content
of water but also on the conditions in which teigdl of moisture was reached.

At the level of moisture marked ag(kig. 3), the swelling ability was higher for
cakes stored in stable, low temperature. It caprbsumed, then, that the product
kept in such conditions not only preserves theralels level of quality conditioned
by the content of water but also, when obtaining tlevel of moisture, is
characterized by smaller structural changes arsdddganced process of becoming
stale. The lowest quality was demonstrated by tlmades which were stored in
temperatures of —18°C and —22°C, and the dynarhickamges of both parameters
(the content of water and swelling ability of tmarab) was the greatest.

The study has shown that there exists a strong correlation drettie
examined parameters, therefore monitoring in time the abilitthefcrumb to
swell can become an important reference with regard to theyquedability and
the degree of staleness of the yeast cake.

Application of the swelling ability as a method defining theligpaf the
product has its economic dimension. Marking is cheap, quick and conapbrati
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precise. From the changes in the swelling ability of the cromabcan infer other
undesirable transformations in the cake, mostly related t@rbduct structure,
i.e. its elasticity or porosity, which according to WaszkieARobak are
distinguishing features of the sensory quality of yeast cakes.
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Fig. 3. Correlation of swelling ability and water contentfiozen yeast cakes during storage in

diverse temperatures

CONCLUSIONS

1. The greatest dynamics of changes in the content of watesweking
ability of the crumb was shown by yeast cakes stored in fluctuating tetapein

the range of —18°C, —22°C.

2. The diminishing of the swelling ability of the crumb was caudiectly

by the loss of water in the product.

3. There is a strong correlation between the changes in time ofater
content and the swelling ability of the crumb.
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WPLYW ZAWARTOSCI WODY NA ZDOLNOSC PECZNIENIA MIEKISZU
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Streszczenie. Przedmiotem pyh bada byta ocena wplywu zawasit wody w ciastach

drazdzowych na zdoln& pecznienia mikiszu. W tym celu wyznaczono zawdtowody metod
suszarkow i zdolng¢ pecznienia mikiszu metoda zaproponowana przez Jakubczyka. Wy prac
okreSlono wzajemne zwiki pomidzy badanymi parametrami, w celu wykazania, zdolng¢
pecznienia mikiszu mae by parametrem shacym ocenie jakéri ciast dradzowych podczas
przechowywania. Na podstawie uzyskanych wynikowestizono,ze istnieje silna korelacja poenizy
badanymi parametrami, dlatego monitorowanie w ezagiian zdolnéci miekiszu do gcznienia mae

by¢ waznym i odwotawczym kryterium jakioi, trwalcdéci i stopnia sczerstwienia ciasta ziteowego.

Stowa kluczowe: zdolng pecznienia mikiszu, czerstwienie, retrogradacja skrobi,

zawart@¢ wody w produkcie.



