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STUDY OF GELATIN INFLUENCE IN PRODUCT RESIPE THAT STRUCTURED
ON THE ACTIVATION ENERGY

© P. Gurskyi, D. Prasol

Influence of gelatin on the loss of mass and speed of transformations which take place in a product structured at
permanent speed of his heating is investigated by the thermogravimetric method. The energy dependence of
processes activation that take place during melting of structured product is set.
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Tepmocpagimempuynum MemoOOM OOCHIONCEHO GNIUE JCeNAMUHY HA MPAmy MAcu ma WeUOKicmy
nepemeopeHv, o 8i00yearmscs 8 NpoOyKmi CIMpPYKMypOBAHOMY 34 NOCMIUHOI WUOKOCmI 1020 HA2PIBAHHS.
Bcmanosneno sanescnicmo  enepeii akmusayii npoyecis, AKi 8i00y8aiomvca nio0 4Ac NAAGNEHHS NPOOYKMY
CMPYKMYPOBAHO20.

Kmiouosi crosa: enepeisi akmusayii, en0omepmiuHi nepemeopents, mepmozpasimempis, enooepgexmu,

MmepMIUHULL aHANi3

1. Introduction

Most of the physical and chemical processes are
accompanied by heat consumption (endothermic
transformation) or release (exothermic transformation).
Moreover, some of them may go in forward or reverse
direction: melting-crystallization, boiling-condensation,
polymorphic transformations. All these processes may be
investigated while fixing mass and temperature changes
[1,2].

The determination of kinetic parameters of
endothermic processes, which take place along with
changes of mass under non-isothermal conditions was
fulfilled with the help of differential thermogravimetry
(DTG) and differential thermal analysis (DTA) using a
derivatograph. Basic to these methods is the assumption
that at constant rate of heating the values corresponding
to the degree of mass change or heat consumption in the
area of fixed beginning and maximal development of the
process are proportional to the constant of transformation
rate for each temperature value [2, 3].

The analysis of literary sources of domestic and
foreign scientists rotined that application of curd unfat,
concentrate of kernel of seed of sunflower and gelatin in
composition food products is actual from point of providing
of technology of production valuable albuminous raw
material. Also scientific and in area of technologies of the
combined food stuffs carried out specialists research on
development of scientific direction, related to creation of
technologies of feed from raw material of vegetable and
animal origin.

Thermogravimetry researches of influence of
gelatin on thermal firmness of product structured and
energy of activating of water together with other
scientific researches allow to specify compounding
composition and temperature the range of thermal
treatment [4].

2. Tasks of experiment

— research of processes which take place in a
product structured with different maintenance of gelatin
because of the intensive heating during his melting [4, 5];

— research of influence of gelatin on the size of
losses of mass and thermal firmness of product of
structured;

— determination of the power state of product of
the gelatin structured depending on maintenance.

3. Conditions of the experiment

Thermogravimetry devices, in particular derivatograf
Q-1000 (fig. 1), are one of the most rational thermo-analytical
devices, by which with large exactness it is possible to define
all quantitative changes in the samples which are
accompanied diminishing or gain in weight in food products
because of redistribution of moisture during thermal treat-
ment [6].

An universal fourchannel registration device
which tails to derivatograf allows to produce the record
of processes which take place depending on time, or
from a temperature.
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Experimental researches of the samples of product
structured, geared-up to melting with different
maintenance of gelatin did produce at speed heatings
5+1 °C/60 s in the air environment of stove of
derivatograf at unisothermal terms on titanic crucible on
which placed a hinge-plate 200+2 mg.
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Fig. 1. The Functional diagram of derivatograph Q-1000:
1 — ceramic pipe; 2 — holder (crucible);
3 — stove; 4 — switch regulator of heating;
5 — strengthener; 6 — magnet; 7 — puttee; 8 — scales;
9 — differential transformer for the signal of TG shaping;
10 — strengthener; 11 — device registration;
12 — strengthener

4. The method of investigation

Speeds of decomposition of the samples with
sufficient exactness can be described the known kinetic
equalization [7]:

d_a: Aoe—E/RT(l_a)n , (1)

dr
where o — degree transformations of initial the sample; n
— degree of reaction; R — universal gas permanent; E —
energy of activating which characterizes the power state
of the system, kDzh; T — temperature, K; 1 — duration of
process, s; A — multiplier which does not depend on a
temperature in a small temperature interval.

Is it possible to write down in our case o as

relative losses of mass of the sample:

Am  my—m
0=—=—
my, m,

(0<a<l). )

If a temperature changes in time on some law
T=T(tr), it is possible to get equalization for
determination of dependence o(t) or o(T). In our case of
T=T+bt, at what o(T)=o(t)=0. Then dt=b-dt (b=const).

We will get equalization:

_da_ _A jenrgr 3)
(-a)y b

or
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Integrating at n=1 and at E/RT>>1, we will get:
2
L BT e )
(l-a) b E
In addition, if a<<l, that
In ! ~In(l-a) = a, then
(I-a)
2
azi.ﬂ.eﬂf/” (5)
b E
Ina = 1n(ﬂj+l (Tz) —=A4+2InT - —
E
or
1na—21nT:A—~£. (6)
RT
As o~Am, Ino=In(Am)+const, that
E
In(Am)-2InT = 4A—-—. 7
(Am) RT (7)

Thus, on the basis of equalization (7), defining the
losses of mass for a derivatogramme size Am the sample
(curve of TG) at the proper temperature, expected the
size of energy of activating of process of melting of
product of structured E:

R A(lnm—-2InT)
AT™)

5. Results and discussions

Exposition of basic material of research. It is set
(Fig. 2) that the process of decomposition of all the samples
takes place endothermic in two stages. On curves DTA is
fixed to on two endoeffects, position of which for every the
sample is different [8].

Every stage characterizes the proper process
which takes place in a product structured under the action
of temperature influence. The first stage characterizes is
completion of process of melting, second is a process of
destruction of structure through the considerable losses
of water because of its intensive evaporation.

Maximal values of temperatures which
characterize the stages of thermal decomposition of the
samples resulted in Table 1.

The comparative analysis of thermo-analytical
curves (TG, DTG, DTA, T) the samples rotined with
different maintenance of gelatin, that speed of process of
decomposition of product of the gelatin structured with
maintenance 1 % substantially higher both on the first
stage (began the end of process of melting) and on the
second stage (process of destruction of structure) in
relation to the samples with maintenance of gelatin 3 %
and 5 % [6-8].

E= ®)

Table 1
Description of the stages of decomposition of
roduct of structured

Content of Position of maximums of DTG, °C
gelatin, % 1 stage 2 stage
1 87 112
90 116
5 92 120
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Fig. 2. Derivatogrammy of product of the gelatin structured with maintenance: a — 1 %; b —3 %; ¢ -5 %.
T — curve of heating; TG — curve of change of mass; DTG — curve of speed of change of mass; DTA — differential curve
of thermoanalysis

At all stages of decomposition of experimental the
samples there is a loss of mass because of evaporation of
water. The severest losses of mass are observed for a the
sample with maintenance of gelatin 1 % and on the first
stage arrive at to 5,1 % (10,2 mg), on the second —
17,1 % (34,1 mg).

Losses of mass for the samples with maintenance
of gelatin 3 % and 5 % considerably less and accordingly
make on the first stage 2,8 % (5,6 mg) and 2,4 %
(4,8 mg) and on the second stage 11,0 % (22,0 mg) and
10,2 % (20,4 mg). That they are more thermally stable.

For the calculations of energy of activating,
processing of experimental data from the thermo-
analytical curves (TG, DTG, DTA, T) the samples with
different maintenance of gelatin in semilogarithmic co-
ordinates build the chart of dependence of losses of mass
from the temperature of Inm—2Int=f(1000t) (Fig. 3)
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Fig. 3. Logarithmic dependence of losses of mass
on the temperature of product of the gelatin structured
with different maintenance: 1-1 %; 2-3 %; 3-5 %

From graphic dependence of Inm-2Int on 1000/T,
which in obedience to equalization (8) has the expressly
expressed rectilineal character, the tangents of angle of
slope of lines found, whereupon expected energy of
activating.

6. Conclusions

1. The thermograthic findings confirm that content
gelatin in the structured product increases power
connection of molecules of water with an albumen,
diminishing energy of activating of water. The sample of
the structured product with maintenance of gelatin 1 %
has large energy of activating among the probed the
samples, which specifies on his less thermostablity.

2. Experimentally rotined possibility of estimation
of values of seeming energy of activating by curves of
differential thermogravimetric (DTG) and temperature (T)
in the conditions of survey: hinge-plate of product of
structured 20012 mg, speed of heating of the samples
5+1 °/60s in the air environment of stove at unisothermal
terms, the shut of thermocouple is placed in a the sample.

3.1t is set that process of decomposition of
product structured takes place endothermally in two
stages with the loss of mass because of evaporation of
water. Most thermostability were the samples with
maintenance of gelatin 3 and 5 %.

4. The values of sizes of seeming energy of
activating of process of melting are expected, which
characterizes the size of binding by of moisture the
albumen of product of the gelatin structured with
different maintenance: 1 %, 3 %, 5 %, that for the
unisothermal terms of research makes accordingly:
1,7; 1,5; 1,2 kDzh/mol.

5. The got results are comparable with the sizes of
thermal effects for the temperature interval of
leadthrough of process and comport with researches of
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BIIJIMB TAPAMETPIB I PEXKUMIB POBOTH ®PE3EPHOI'O POBOY0I'O OPI'AHY
HA SKICTbh MIXKPSITHOI OBPOBKH SAT'TTHUX KYJIbTYP

© €. 1. [Ipacosos, M. B. Kpsoka, B. B. JleBin

3anpononosano 600ckoHanenull ¢pezepHull pobouull opean Oas 00pobyi MINCpAOb ACIOHUX KYIbMYp.
OOTpyHMOBAHO ONMUMANbHI NApamempu i pexcumu pobomu @peseprHozo pobouoeo opeawny. Hocrioceno ix
6NIUG HA SKICMb Npoyecy MIidiCpaOHo20 00pobimKy. Bcmanoeneno, wjo 3abesneuyemvcsi sAKiCHe pUXieHHs
IPYHMY, 3HUUWEHHs. OV 'IHI6 | GUHECEeHHs! IX HA NOBEPXHIO NOJISL.

Kurouosi crosa: 002120 3a A2ionumu Kyiemypamu, Mixcpsona obpobka, gpeseprutl pobouuil opean, 3HUUEHHS
oyp ‘aHis.

The improved design of milling working body for berry crops inter-row cultivation has been developed. The
optimal parameters and modes of the milling working body operation have been substantiated. The influence of
the working body parameters on the quality of inter-row cultivation has been investigated. Qualitative soil

tillage, weed destruction and its removal on the field surface has been provided.
Keywords: berry crops care, inter-row cultivation, milling working body, weed destruction.

1. Betyn

Jnsi CTBOpEHHSI CHIPHATIMBUX YMOB PO3BHTKY
KOPEHEBOT CHUCTEMH ATIHUX KYJIBTYp CIII CTBOPUTH
IpiOHOTPYOKYBATy CTPYKTYpy TIPYHTY BUIBHOIO BiX
Oyp’siHiB.

Huui B CUIBCBKUX TOCIOIapCTBAX
BUKOPHCTOBYIOThCS ISl MIKPSIIHOI OOpPOOKH ST THHUX
KyJIbTYp TUCKOBI OOpPOHH, SIKi 3MILIYIOTh IPYHT i3 HEHTPY
MDKpSI 70 KYILIB, YTBOPIOIOYM TOB3IOBXHI OOpOHHU
Bucoror 0,2...0,3 M. Ile ycknanHioe 30upaHHs BPOKAIO
ATiTHO30MpaJbHIM MaIlMHAM Ta CIIPUYHHSE PO3BHTOK
BOJHOI Ta BITPOBOI epo3il BIITKY Ta NiIMep3aHHS
KOpEHIB B3UMKY. KylnbTHBaTOpH 3 MaCHBHUMH POOOYNMH
OpraHaMM HEIOCTaTHhO e(eKkTHBHI B OOpoTHOI 3
BHCOKUMH Oyp’sSTHAMH i MArfOTh 3HAYHUH TATOBHUH OIIip.

®pe3n 3 TOPU3OHTANBHOIO BICCIO OOEpTaHHS IPH
BUCOKIll E©HEproeMHOCTI He 3a0e3NeuyloTh HaJeHKHOT
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O0pOOKH TIPYHTY, TaK SK CIPHYHMHSIOTH YTBOPEHHS
epo3iifHo-HeOe3meyHuX (pakIii IPyHTY Ta HAMOTYBaHHS
creben Oyp’saHIB Ha Banm OapabaHa, MpH LHOMY HE
00poOsEThC OUIAHKA TPYHTY, IO 3HAXOAWUTHCS TiJ
PEIYKTOPOM.

Tomy, miast MKPsITHOT OOPOOKH SITITHUX KYJBTYP
JIOLUIbHO ~ BUKOPHCTOBYBATH  BEPTHKAJIbHO-POTAIlIiHI
poboui  opraHu, sKi  33JOBOJILHSIOTH  OCHOBHHM
arpoTeXHIYHUM BHMOTaM.

2. [locTanoBKa npodaeMu
JUiss CTBOpEHHS ONTHMAIBHUX YMOB PO3BHUTKY
STITHUX KYJNBTyp A0 poOOYMX OpraHiB BEPTUKAIBHO-

(hpesepHIX KYJIBTHBATOPIB CTaBHUTHCS pan
arpOTEeXHIYHUX BHMOT':
— yIIepeIHKeHHS TIOIIKO/PKSHHS KOpPEHEBOT

CHCTEMH SITIAHUX KyJIbTYD;



