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RESEARCH MODELS OF HIERARCHICAL STORAGE OF INFORMATION

IN RELATIONAL DATABASES

Summary

The object of research is the process of developing application architecture and providing storage for
such hierarchies in the database as comments, organizational departments, decision trees. The subject of
the research work is popular database management systems and how fast they works with variety of
hierarchical structures. The work reveals the relevance of studies in the chosen direction, raises the problem
and the purpose of the study, and it also outlines effectiveness of using such relational hierarchies as:
«Nested set», «Materialized path», «Adjacency list». The conclusion describes the significance of the results.
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CONFECTIONS WITH A LONG-TERM STORAGE

Shapovalova N.P.

National University of Food Technologies

The influence of additives and packaging methods for extending the shelf life guaranteed in stamped confectionery
and changes their quality during storage. In the process of studies used generally recognized and modern methods.
On the basis of these studies was demonstrated that the addition of churned confectionery algae increases the
number and diameter of the pores, causing more adsorption properties. Porous samples should be longer soft,
that are desirable consumer properties for finished products. Argued the possibility of extending the long-term of
storage of the new products from 30 to 90 days by simultaneous use in Lamidan and Cycorlact.

Keywords: active water, adsorption-desorption of water, hydrocolloids, churned confectionery, Lamidan.

ntroduction. The term of storage of confec-

tionery is determined by two complex pa-
rameters of quality. The first complex indicator of
quality can be differentiated on the organoleptic
indicators (appearance, taste, smell, texture) prod-
ucts, physico-chemical (moisture content, forms of
moisture bond) and indicators that characterize the
biological value (content in the product of proteins,
fats, carbohydrates, vitamins, minerals). These in-
dicators should remain fairly constant throughout
the guaranteed term storage.

The second group includes indicators of safety,
especially — microbiological. In the case where at
least one parameter of the second group reaches
threshold, confectionery are unfit for consumption.
To increase the term of storage is necessary to sta-
bilize the indicators of the first group and to slow
the changes of the second one.

In evaluating the quality and the term of fit-
ting the food one of the key physical and chemi-
cal parameters is content of moisture, which pri-
marily affects the growth of microorganisms. With
decreasing the content of moisture decreases the
intensity of proliferation of microorganisms and in
reaching a certain moisture content stops. Howev-
er, for microbial development are important not
absolute humidity, and the availability of water
for microbial development. This indicator is called
water activity [1].

Water activity is determined by the value of
the equilibrium relative humidity, and serves

to quantify the energy of the moisture with the
material:

ay = (P.BB. /100 = Pn / Ps (1)

where a,, — water activity in decimal fractions;

P.B.B. — equilibrium relative humidity at which
the product absorbs moisture and doesn’t give it to
the environment.

The indicator aw for pure water without addi-
tives equal to 1, the stronger bond water in food,
the lower the figure to the value [2].

«Water activity» can vary from 0 to 1. The dif-
ferent types of confectionery with water activity
vary from 0.4 to 0.95. The control of water activity
indicator allows predicting the processes that oc-
cur while storage of confectionery. For values of
indicators of water activity all confectionary are
divided into three groups:

I group — products with the indicators of water
activity of 0.65 or less — low humidity 10-13% less.
These include sweets with praline, marzipan shells
and chocolate.

II group — intermediate moisture products
(ay from 0.65 to 0.95). Moisture products are be-
tween 13 and 35%. These include sweets from the
churned, jelly, fruit and jelly shells.

IIT group — product with high humidity — over
35% and 0.9. They are a group of biscuits and
sponge cakes.

In products with low humidity suppressed ac-
tivity of microorganisms. They held the oxidation
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processes of fats. In products with intermediate
humidity are possible oxidative processes and mi-
crobiological spoilage. Many fungi and yeasts de-
velop already at water activity above 0.62. The
water activity affects the processes of the oxida-
tion. Maximum rate of oxidation of confectionery
ranges a, from 0.6 to 0.85.

Thus, the determination of the indicator of wa-
ter activity of the individual components of such
complex systems as confectionery mass will help to
predict their behaviour in the formation process of
structure of semi-finished confectionery and pur-
posefully adjust their technological properties.

Recent Research Analysis. One of the com-
ponents that can significantly change the value
of water activity in dispersed systems is hydro-
colloids. With the introduction of high-molecu-
lar compounds in the confectionery mass is bond
free water, colloidal system loses its mobility and
its consistency changes. This should be consid-
ered when modelling the structural properties
of disperse systems in the formation of different
structures of semi-finished confectionery.

The topicality of this study. Accordingly, the
Department of merchandise and expertise food
KNTEU developed the new pastyl products with
the use of dietary supplement Lamidan and bio-
logically valuable supplement cycorlact.

Dietary supplement Lamidan that used in the
receipts of the new pastyl products contains in its
composition algin acid. Salts of alginic acid, thanks
its ability to bind water can affect water activity
which is important from the standpoint of micro-
bial development and increase term of storage of
foods. Therefore, one of the main tasks of our work
was to study the influence of dietary supplements
Lamidan and cycorlact on the process of staling of
the pastyl products [3].

The purpose of the article. In order to prolong
the guaranteed term of storage and preserve the
structural indicators and safety indicators of the
churned confectionery, were held the studies of the
influence of the duration and conditions of storage
on the main indicators of quality at the Research
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Laboratory of the Ukrainian Institute of Physical
Chemistry by L.V. Pisarzhevsky NAS of Ukraine.

Presenting main material. One of the methods
that make it possible to determine the hydration
ability of substances and their thermodynamic pa-
rameters is the analysis of sorption isotherms. The
sorption characteristics of the pastyl products were
defined on sorption-vacuum system by Mac-Ben.

The isotherms of adsorption-desorption of wa-
ter by pastyl products are shown in Pic. 1. in co-
ordinates in the amount of adsorbed water — its
activity, which is directly linked to the relative
equilibrium vapour pressure a,, = P/Ps [2].

It may be noted that the obtained isotherms of
adsorption-desorption of water are S-shaped char-
acter and remind multimolecular adsorption iso-
therms with well-developed hysteresis. These iso-
therms are characteristic thin porous adsorbents
with a rigid porous structure. However, in the case
of water adsorption by pastyl products, their po-
rous structure is labile; it means that it changes
during swelling polysaccharides.

In a detailed analysis of the adsorption isotherm
form according to Pic. 1, we can note the undulat-
ing nature of the adsorption curves in the range of
activities a,, = 0,0:0,75.

This complex nature of the curves can be com-
pared with the gradual development of lenhmi-
urovsky adsorption isotherm corresponding to the
formation of the first and second hydration shells
around the centre of the surface active hydrocol-
loids, which is part of the new pastyl products [4].
Thus, the adsorption isotherm can be divided into
three zones, in which the mechanism of adsorption
and the amount of the adsorbed water will depend
on the structure of hydrocolloid consisting churned
developed products.

The first zone I (a, = 0—0,35) corresponds to
the hydration of the most active adsorption cen-
tres, which include ethyl and carboxyl hydrophilic
group -CH,OH, -COOH. The interaction of water
molecules with these groups will lead to the pene-
tration of water into the spaces between the indi-
vidual chains of polysaccharides and their partial
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The zone II — zone of multimolecular ad-
sorption must be considered within the scope of
ay = 0,26—0,70, because the experiments were car-
ried out in the summer period, when the relative
humidity of air was 70%. According to our data, the
equilibrium moisture marshmallows (control sam-
ple) is 14%, according to a recipe — 16%, indicating
that at a,, = 0,70 is lost moisture to equilibrium, it
means 14%, and the prototype is the equilibrium
moisture 16% at a,, = 0,70 will not be lost and ab-
sorbed moisture to 17%. The same dependence is
observed in the experimental and control samples
of lucum (Turkish delight).

In the zone III is the diffusion of moisture in
capillary-porous pastyl products which is accom-
panied by swelling and gelling, this zone corre-
sponds to the water most mobile and least bond-
ed. In gelling products it is physically bonded. The
amount of water adsorbed in the third zone is
50-88% of water (at a,, = 1.00). This range of val-
ues of relative humidity is due to the fact that
there are recommendations for storing most ready
confectionary at a relative humidity of 70-75% [7].
However, there might be such storage conditions,
the relative humidity is less than or more than the
established standards as a range of values of rela-
tive humidity has been expanded from 65 to 80%.

The greatest ability to absorb moisture is de-
light-research as = 0.23 cm?®/g and delight-control
as = 0.21 cm?/g, the lowest — marshmallows con-
trol as = 0.14 cm?®/g. In table 1 are the numerical
values of free and bonded moisture in the samples
of pastyl products in different zones equilibrium.
Free water has the enthalpy of vaporization and
is almost the same as pure water, it freezes and a
solvent.

Table 1
The amount of bound and free water
P>095n=5

and is 14%. In the prototype with the supplements
of the equilibrium humidity ¢ = 75%, contains
22%, because the intensity of moisture removal is
much lower than in the control sample. This leads
to the phenomenon of absorption of moisture from
samples of marshmallow environment that will
lead to an increase in the proportion of the lig-
uid phase of marshmallow and dissolution of crys-
tals of the solid phase. Obviously, the process of
moisture absorption effects on the supplement of
cycorlact, which contains in its composition fruc-
tose. Because of marshmallows with cycorlact and
Lamidan should definitely keep packing.

A dosage of cycorlact 7%, instead of sugar,
makes it possible to increase the term of packaged
pastyl products from 30 days to 90 days. There-
fore, we can recommend and use cycorlact and
Lamidan in the production of pastyl products of
extended term storage.

The comparative analysis of the isotherms ac-
cording to Pic. 1 indicates that the desorption of
isotherm (drying) in all samples were placed above
the sorption isotherms (hydration). The nature of
the hysteresis loop indicates that the object, along
with the typical process of adsorption and capillary
condensation occurs swelling and gelling during
moisture absorption. Hysteresis loop covers the en-
tire span of the equilibrium vapor pressure. This
leads to the fact that the process is completely ir-
reversible. After desorption process in all samples is
0.01-0.03 cm?®/g of wet. These findings may indicate
that some of the adsorbed moisture is associated
with the sample very strong connection, most prob-
ably chemical. This moisture is released during de-
sorption under these conditions. The largest amount
of residual moisture contains in researched marsh-
mallow with supplement of Lamidan.

To assess the capillary-porous structure of pas-
tyl products determined their geometrical param-
eters: specific surface area, sorption pore volume,

From the data presented in the table, we can
conclude about the ability of hydrocolloids, which
is part of pastyl products to bind moisture. The
largest number of tightly bonded moisture is typ-
ical for the (Turkish delight) lucum with the sup-
plement of Lamidan, compared with control sam-
ples. This is due to the presence of starch, which
is part of the lucum and the action of alginic acid
(consisting Lamidan).

Taking into account that the samples of the
fresh-made marshmallow with moisture 16-17%,
and the lucum — 22-24% found that the most in-
tense moisture removal, will be observed in control
samples marshmallow at a relative humidity of 75%

The amount of bound and | mean pore radius (Table 2).
free water, cm?3/g
e . - 85 Table 2
L ~ — <+ :
Pastille products o8 | g E,c; 3 S g5 Geometric parameters of porous structure
g Ef |2z 8 Saf of pastyl products
cNg 29| 0228 P>095n=5
Ta | QO SER S
g N & ARl No S, | Vs, 2
g2 B\ Hazssa 3paska MAr | e\ d, A R
Marshmallow-control 0,02 0,12 0,14 1 | Marshmallow-control 1 1,41 | 56400 |0,5319
Marshmallow Ocean Perl 0,04 0,11 0,16 9 ¥3r§gmallow and 9 1,22 | 24400 | 0,9869
Locum-control 0,03 0,18 0,21 amidan
Locum East Perl 0,05 0,17 0,23 3 | Locum-control 2 1,16 | 23200 | 0,846
4 |Locum and Lamidan 6 1,38 | 9200 |0,4819

The sorption characteristics of the pastyl prod-
ucts were determined on sorption vacuum system
by Mac-Ben, where previously dehydrated sam-
ples carried the sorption of water vapour until the
hygroscopic moisture after desorption was held at
steady state.

The sorption process of the studied pastyl prod-
ucts cannot be regarded as typical adsorption and
capillary sorption processes. During sorption swell-
ing occurs, which is accompanied by the fact of
moving water vapour molecules penetrate into
the bulk of the polymer, resulting in high-molec-
ular compounds increased mobility. With increas-
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ing amounts of moisture absorbed in the polymer
chain of molecular mobility and the number of
possible locations increases.

At first during the swelling are filled the large
pores, then fine. During the swelling of minimum
pore diameter changes their sizes in the diffusion
of moisture dilate pores and their size increas-
es. Due to the fact that the control is contained
marshmallow mesopores with a large diameter is
much larger than in other pastyl products, it has
a greater ability to swell and increase in viscosity.

Based on these structural characteristics ta-
ble 2, it is found that the pore diameter of samples
is very high and the pores are almost impossible
size, but the sample surface, which in formula
decides the fate of pore size is very low, which
results impossible pore diameter. The low specific
surface of pastyl products we owe the fact that
the surface of the samples is really smooth, no
pores, the samples are very similar to the con-
sistency of rubber, but porous, bonded sugars so
that water will not squeeze back. Therefore, the
complete absence of pores gives only surface wet-
tability, which causes a very low surface area of
samples. That is why; the informative data are
data from the calculations pore distribution along
the radius, which can be seen as examples of re-
sponding to increasing humidity (in our case —
the humidity increases in a vacuum).

The data on the distribution of pore radius, it
can be concluded that the addition of output sam-
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ples as marshmallow and lucum, algae increases
their pore diameter, and most importantly, in-
crease their number, causing greater adsorption
properties. However, the more porous samples
should be longer soft, which have desirable con-
sumer characteristics [5].

The number of microorganisms in all samples
of the pastyl products, regardless of the method
of packing, during the first 30 days of storage is
gradually increased. With further storage their
amount decreased. This can be explained by the
fact that after 30 days of storage the products lose
free water and some of its share passed in a bound
state, inaccessible to microorganisms. The quan-
titative and qualitative composition of the micro
flora, as a measure of safety of pastyl products
during storage was within the norms established
standards, allowing recommending the new pastyl
products for safe consumption during 90 days of
storage; term storage is increased by 3 times com-
pared to the guarantee period set standard.

Conclusion. Thus, thanks to the addition of di-
etary supplements Lamidan was performed the
stabilization of the structural and physicochemical
properties of churned confectionery, which con-
tributed to the increase of aggregative stability of
finished products for a long time.

On the basis of these studies were developed
the specifications for new types pastyl products
with long term of the storage, developed and ap-
proved recipes technological instructions.
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IITanoBanosa H.II
Hamionansanit yHiBepeuTeT Xap4oBMUX TEXHOJIOTIN

3BMBHI ROHAVTEPCBRI BUPOBI 3 IIOJOBREHNM TEPMIHOM 3BEPITAHHSA

Amnoranisa

HocraimxeHo BILIMB BHECEHMX A00AaBOK Ta CHOCOOIB MMaKyBaHHA Ha IIOJOBYKEHHA TapaHTOBAHOTO TEPMiHY
30epiraHHA 30MBHMX KOHAMTEPCBKUX BUPOOIB, a TakOK 3MiHM ix AKocTi y mporeci 30epiranHsa. ¥ mponeci
JIOCJiPKeHb BUKOPMCTAHO 3aTraJIbHONPUITHATI Ta cydacHi metonu. Ha mimcraBi mpoBeieHMX MOCTIIPKEHb HO-
BEJIeHO, 1110 J0/aBaHHA y 30MBHI KOHAMTEPCHKI BupoOM BomopocTelt 30iJbIlIye KiJIbKICTb Ta AiaMeTpu IIop,
00yMoBJItor0uM OisbImi afcopOIifiyi BiaacTuBocTi. BisbI mopucTi 3pas3kn foBle 30epiraloTb M AKY CTPYKTYPY,
o € 0asKaHMMM CIIOMKVMBHMMMY BJIACTMBOCTAMM TOTOBUX BMPOOIB. APryMEHTOBAHO MOXKJIVBICTH ITOJOBKEHHSA
TepMiHy 30epiraHHa 30MBHUX KOHAUTEPCHKMX BUPOO6iB 3 30 10 90 ai6 mMI1AXOM OAHOYACHOTO BUKOPUCTAHHA Y
ckyaani Jlamizany i IMKOPJAKTY.

Kaio4oBi ciioBa: akTuBHA BOfa, afacopOIiia-aecopOiiia Boau, riapokoIoiayu, 36uBHI KOHAUTEPCHKI Bupodn, JlamigaH.
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IIIanosasxosa H.IIL.
HammoHasbHBI YHUBEPCUTET NUIIEBbIX TEXHOJIOIUMN

CBUBHBIE RKOHAUTEPCRUE U3JEJNA C YBEINYEHHBIM CPOROM XPAHEHWNI

An"oTanusa

VlccoenoBaHO BJMsAHME BHECEHHBIX N00DABOK 1M CIIOCODOB YIIAKOBKM Ha yBeJIMYEHME TapPaHTUIHOTO CPOKa Xpa-
HeHMA COMBHBIX KOHAMTEPCKUX MBIEJN, a TaKyKe N3MEHEeHNs X KadecTBa B Ipollecce XpaHeHudA. B mpoiecce
JICCJIEZIOBAHMI JICIIOJIB30BaHbI OOIIEIIPMHATBIE ¥ COBPeMeHHble MeToibl. Ha OCHOBaHMM ITPOBEJIEHHBIX MCCJIEe0-
BaHMIA IOKa3aHO, YTO nobaByieHye B COMBHbBIE KOHAMTEPCKIE U3AEJNA BOJOPOCIIE YBEIUINBAET KOJIUIECTBO U
IMaMeTphl IIop, 00ycaaBamBada OoJbie ancopbimoHHbIe cBolicTBa. HoBble n3nennsa ¢ 6ojee IOPUCTOI0 CTPYK-
TYPOIO JOJIbIIIE COXPAHAIT IBIIIHOCTb ¥ MATKOCTB, YTO XapaKTepU3yeT II0JIOKUTEJbHbIE IOTpeduTebCcKIe
CBOIICTBa TOTOBBIX MBAEJNA. APryMeHTUPOBAHO BO3MOYKHOCTD IIPOJJIEHNA CPOKA XPaHEHNA COMHBIX KOHIUTEP-
cknx mapesmii ¢ 30 7o 90 cyTOK ImyTeM OLHOBPEMEHHOTO JCIIOJIb30BaHMA B COCTaBe JlaMuIaH M IMKOPJIAKT.
KaroueBble ciioBa: akTUMBHAA BOJA, alcopOIMaA-mecopOLUMA BOAbI, TMAPOKOJIIONIbI, COMBHBIE KOHIUTEPCKIUE
nanesus, Jlamugas.

YIEK 690.9

MIZXKHAPOJHUI JOCBIJ 3 MIJABUIIEHHA EGEKTUBHOCTI
BUROPUCTAHHA EHEPTOPECYPCIB

Illoeramork M.M., Axtupcskuii JI.B.
Hanionanbunit TexHiunmii yuiBepcurer Yrpainn «KuiBcbKuil mosiTexHiuyHMiI iIHCTUTY T

3abes3neueHHA ePeKTMBHOIO, HAJITHOTO ¥ €KOJIOriYHO 0e3[IeYHOro eHeproloCTavaHHA 32 PUHKOBUMU I[iHAMM €
OZHVIM 3 HalBasKJMBIIMIMX (PpaKTOpiB AJA BCix KpaiH cBiTy. EHeproedexkTuBHiCTS Ha MisKHApPOJHOMY PiBHI BU3HA-
HO sIK OCHOBHUII IPIOPUTET EHEePreTUdYHnX cTpaTeriii. ['0J0BHOIO MeTOI0 [aHOoil cTaTTi Oyae OryAas migxoaiB pisHUx
KpaiH II[0/I0 MiIBUIIIEHHA eHeproeeKTVBHOCTI CIIOYKMBAHHA MaJVBHO-eHepreTudHnux pecypcis (IIEP).
Kao4oBi ciioBa: eHEProCIIO)KMBAaHHA, eHeproePeKTUBHICTh, €eHEPreTUYHI pecypcyu, eKOHOMiKa, KpaiHa.

HOCTaHOBKa npoosevu. ChorogHi MoJHTUKA B
rasrysi eHeproepeKTMBHOCTI Ma€ TPU CKJIAI0-
Bl — eKOHOMIYHMII PO3BUTOK i KOHKYPEHTOCIIPOMOK-
HICTB, eHepreTuyHa Oe3IeKa Ta IIONepeIyKeHHs 3MiHM
kJaiMaTy. EHepropecypcu MalOTh BasKJMBe 3HAUEH-
HA [AJA TOJIUIIIIEHHA AKOCTI JKUTTA Ta PO3IIVPEHH:A
MOXKJIMBOCTEN 1A Bcix Kpain. HarioHasbhi KOHIEn-
il eHepreTMyHOI Oe3MEeKN PO3BMHEHUX KpaiH MaioThb
Takl ITiJIi: IPMCKOPeHNiT PO3BUTOK TPAIUIIIHIX BHY-
TPIIIHIX pKepes eHeprii (Byriwid, HadpTH, razy) Ijid
rocsiabJIeHHsA 3aJIeKHOCTI Bif| IMIIOPTY; CKOpOYeHHHA
€HEPrOMICTKOCTI 3a pPaxyHOK IiJIBUIIEHHS €eHeproe-
(PeKTMBHOCTI, PO3BUTOK €HEPTOOIIaTHNX, €KOJIOTIYHO
YJCTUX TEXHOJIOTI Ta aJbTePHATMBHOI €HEepreTVKI,
PO3yMHE CITiBBiTHOIIIEHHA PMHKOBUX BITHOCUH 3 Jep-
SKAaBHMM PEryJIIOBaHHAM, BKJIIOYAIOUM II€PCIEKTVIBHE
IUIAHYBaHHA PO3BUTKY TaJly3ell; CTBOPEHHsS Ta Iif-
TPMMAaHHA BIATIOBIIHMX 0OCATIB CTpaTeriyHMx 3aracis
IIEP [1-5, 7]. OcobmmBicTio nepsxaB SaxinHoi €Bporm
€ ODMe’KeHICThb 3allaciB IEePBMHHUX IPKEpes eHeprii
i HepiBHOMIipHiCTH iX posmnoxiny mo xpainax. Ctanom
Ha 2012 p. piBenn immoprto3sanesxkHocTi €C cTaHOBUB
53,4% |[7]. dna 6aratbox kpain (Hanida, Icmammia, Ka-
Hagna, Himeuunna, Hopseris) HeTpanuiiiina eHepre-
TIKA CBOTOJHI € Ba’KJVMBMM KOMIIOHEHTOM €HEeprosa-
Oesneuennda [2]. EneproedpeKTHBHICTD — IIe KJIFOYOBMIL
IIyHKT cTparterii «€Bpoma 2020», crnpaAMoOBaHOI Ha
CTBOPEHHS YMOB JJII CTiJIKOTO 3POCTaHHA I PO3BUTKY.

AHajiz ocTaHHIX JOCHiJ:KeHb 1 MmyOJ iKkaIiif
Ananiiz gannmx  MiXKHApOIHOTO  €HEPreTUIHOTO

arearcTBa (MEA) cBigunTh npo mBuake 30iIbIIEH-
HA 00CATiB CIIOMKVBaHHA €EHEePreTUYHUX pecypciB
KpalHaMM, a TaKOYK Ha 3POCTaHHA IX 3aJIesKHOCTI
Bix imnopty (puc. 1). ¥ nocaimsxkenni World Energy
Outlook 2014 MEA Bu3Ha4ueHO eHEProePeKTUBHICTD
AK «BAXKJIMBUI IHCTPYMEHT» [JIA IOCJIa0JIeHHA Ha-
MIPYKEeHHA B IIOCTaYaHHI eHepProHOCiiB.
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Puc. 1. CeiToBe cnOsKMBaHHS MEPBUHHOT eHeprii
Tocepeno: World Energy Outlook (WEO) 2014

OCHOBHI eHeprocno)kuBampyYi KpaiHm mporoJsocu-
JIVI IPiOpMUTETHI HAanIpAMMU eHeproedeKkTuBHOCTI: K-
Tall IIOCTaBUB 33 MEeTy CKOPOTUTU €HepProMiCTKiCTb
Ha 16% 1o 2015 pory; Crosyueni IItaty npuitHamm
HOBi e(peKTMBHI CTaHIapTM 3 €KOHOMii eHepreTmy-
HUX pecypcis [3]; €EBponericbknit Coros 30008’ A3aBCA
CKOPOTUTM CBilf IommuT Ha eHepropecypcu y 2020
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