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Abstract

Using the tabular processor MS Excel 2007 there was elaborated the recipe of the fermented milk dessert for child food. The
recipe of this dessert consists of (mass. %, g): fermented milk curd — 54, jam — 23, honey — 8, sesame — 4, cream — 6, collagen hydro-
lyzate (glutin) — 5. This dessert is a source of vitamin C and covers near 40 % of a child daily need in it. At the expanse of introducing
glutin in the dessert composition, protein content in the ready product increased that covers from 11,28 % to 22,56 % of a daily need.
This dessert is also rich in calcium, so one portion of it covers 25 % of a child need.

Based on theoretical qualimetry methods there was realized the complex estimation of the dessert quality. The hierarchic
structure of ready product properties was presented, including organoleptic and physical-chemical parameters and also ones of the
food and biological value at storage.

The estimation of microbiological and organoleptic parameters at storage give a possibility to state, that the new fermented
milk dessert will be competitive at the consumer market. The storage life of this product is 5 days at the temperature (4+2) °C.
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1. Introduction

The base of the scientific-technical policy in the sphere of health food is a satisfaction of hu-
man physiological needs in essential food substances and organization of the balanced health food.
Such food system allows to provide the physiological need of the world population in necessary
nutrients, to improve indices of its health, to concentrate means, resources and scientific-technical
potential of world countries on a solution of problems, vitally important for nations.

The improvement of the food structure of the Ukrainian population provides the increase
of food products manufacturing due to the improvement of existent and creation of new technol-
ogies of functional food products. Such products must have: balanced chemical composition; low
energetic value; low content of sugar and saturated fatty acids; high content of functional and san-
itary-prophylactic ingredients; absolute safety for a human.
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People eat sugary meals every day. So, today scientists of the food industry and also victual-
lers try to make desserts not only nice and tasty but also useful. At the expanse of introduction of
biologically active additives in recipes content, products acquire functional properties. Traditional
sugary meals are considered as: baked confectionary (pastries, cakes, pies, fruit cakes, muffins,
biscuits), confectionary (candies, chocolates, jam) and also milk products (ice-cream, souffi¢, curd
desserts) [1, 2].

At the elaboration of combined food products on the milk base, scientists most often com-
bine milk with raw material ingredients of a vegetable origin. Such ingredients are rich in pre-
biotics, food fibers [3, 4], biologically active substances [5-9], full value proteins of a vegetable
origin [10, 11], essential polyunsaturated fatty acids [12, 13].

Gelatin is most known among structure-creating food preparations, used in the milk pro-
duction [14, 15].

Features of gelatin introduction complicate the technological process in the milk production.

Being related to food fibers, collagen hydrolyzate (gelatin) gives expressed treating-prophy-
lactic properties to manufactured products [16]. At the expanse of lysine and proline, it penetrates
the biological mechanism of connective tissues creation in the human organism fast and may act as
a biologically active additive with chondroprotective properties.

Thus, it is prospective to elaborate the fermented milk dessert, enriched with collagen hy-
drolyzate (glutin). Such product may be posed as a prophylactic one for gerodietic food and for a
growing organism in child food.

Thus, the aim of this work is the elaboration of the fermented milk product, enriched with
collagen hydrolyzate (glutin) for child food.

The following tasks were formulated for attaining this aim:

— to elaborate the recipe and technology of the fermented milk dessert with the high content
of nutrients;

— to realize the commodity estimation of the new product quality;

— to determine optimal storage terms of the elaborated fermented milk dessert.

2. Materials and Methods

The studies were realized on the base of modern scientific laboratories:

— Department of restaurant and health food technology, Odessa National Academy of Food
Technologies, Ukraine;

— chemistry, expertise and safety of food products of Odessa National Academy of Food
Technologies, Ukraine;

— biochemistry, microbiology and physiology of food of Odessa National Academy of Food
Technologies, Ukraine;

— laboratory of Physical-chemical institution, named after A.V. Bogatsky (Odessa, Ukraine);

— biochemistry and physiology of plants of Odessa selective-genetic institute of the National
center of seed-growing and variety studies, UAAS (Odessa, Ukraine).

The following equipment was used for studies:

— for preparing the dessert “Martyshka” was used the blender (PHILIPS HR-1633/80, Chi-
na), refrigerated cabinet (RC-0,4 MC, Mari El Republic, Russia), electric stove (SE-4SH, Russia),
washstand and electric bench scales (Rotex RSK 10-P, China);

— for adhesive strength determination — “Reotest-1I"” (Russia);

— for fluidity determination — Bostwick consistometer (Russia);

— for amino acid content determination — amino acid analyzer Hitachi L-8900 (Japan).

Microbiological parameters were determined according to normative documents, presented
in Table 1.

The adhesive strength characterizes the specific effort of the adhesive contact destruction.
The adhesive strength depends on: binding energy in a product; fullness of the product contact with
a surface; surface relief; interphase surface energy; conditions of the contact formation (pressure,
temperature, contact duration and so on).
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Table 1
Microbiological parameters of curd dessert
Parameters Norm (SSTC 4552:2006)
. . . . Not observed
3
Coliform colon bacillus bacteria, CCU in 0,1 cm (SSTC IDF 73A)
. . . . . Not observed
Pathogenic microorganisms, including Salmonella, in 25 g of a product (SSTC IDF 93A)
Quantity of molds, CCU in 1 g of a product is no more than >0
Y : gotap SS 10444.12
Quantity of yeast, CCU in 1 g of a product is no more than 100
y of yeast, gotap SS 10444.12

Not observed

Staphylococcus aureus, in 0,01 g of a product (SS 30347)

The adhesion characteristic is a separation force — P (kg), related to the area of the contact-
ing surface — S (m?). It is named an adhesion strength, adhesion tension — T (kg/m?).

-3
S

where T — adhesive strength, kg/m?; P — separation effort, kg; S — area of the contact between the
food mass and surface, m?.

The dessert fluidity was determined using the Bostwick viscosimeter (Fig. 1) by determin-
ing the distance of the material flow under the effect of the own mass for 30 s.

SN

Fig. 1. Bostwick consistometer

The maximal received value of the product course in the chute center and the minimal one
by the chute sides are determined, and the mean value is calculated.

_(L,,+L
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where L —fluidity, cm/30's; L . — minimal value of fluidity by the chute sides, cm/30s; L = —max-

imal fluidity value in the cute center, cm/30 s.

3. Experimental procedures

To determine the dessert recipe the linear programming in Excel Solver inset of the tab-
ular processor MS Excel 2007 was applied by the methodology, described in [17]. At that the
main problem was the construction of the correspondent mathematical model that includes the
following stages:
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— determination of the aim of the study;

— selection of the optimality criterion;

—revelation of main limitations;

— mathematical formalization.

The main criteria at the raw material selection for the dessert became the high food value
and a possibility to combine components to receive a product with the increased biological value
and high organoleptic parameters. The following raw materials were selected for the projected
dessert composition: fermented milk curd, jam, sesame, cream, glutin. The main aim of the recipe
optimization is a final product with a balanced protein-carbohydrate composition.

The recipe of the elaborated dessert is presented in Table 2.

Table 2
The recipe of studied dessert
No. in order Raw material name Raw material quantity, g
1 Milk fermented curd 54
2 Jam 23
3 Honey 8
4 Sesame 4
5 Cream 6
6 Collagen hydrolyzate (glutin) 5

The technological scheme of the studied dessert manufacturing includes the following
technological operations: fermented milk curd is comminuted using the blender; glutin is sub-
jected to the temperature processing during 30 minutes (such time of technological processing
is conditioned by the fact that glutin swells, sorbing hydroxyl groups on itself; collagen fibers
become soft and in further will be able to demonstrate hydrocolloid properties) and cooled;
curd, glutin, cream, honey and jam are mixed and shaken during 5 minutes; sesame is fried
for 3—4 minutes and cooled; the received food mass is mixed, portioned, cooled to the tempera-
ture 8—10 °C and presented to a consumer.

Glutin use in the dessert composition influences structural-mechanical properties of the
food system.

For determining the food system adhesive strength there were used plates of different mate-
rials (vulcanite, ceramics and aluminium). The dynamics of the interaction between the food sys-
tem and device plates was realized during 15 minutes with the measurement pitch 5 minutes [18].

For determining the curd dessert viscosity, the standard fat concentration was studied using
fermented milk curd — 0,2 %, 9 %, 15 % on the viscosimeter “Reotest II”. It allows to determine the
dynamic (effective) structural viscosity in the diapason from 10~ to 10* Pa-s, at the defined defor-
mation speeds from 0,2 to 1,3-10°s in the temperature interval from —30 °C to 150 °C.

“Reotest I1” has the set of cylinders for measuring systems with different viscosity. The dy-
namometer range selector allows to select a shift tension diapason (t 1 and 11) with their ratio 1:10.
Such possibility provides the shift tension measuring in the wide interval without changing a mea-
suring device. Before measuring, the internal cylinder was fixed on the axis of the measuring shaft.
A sample of the studied material was weighted on technical scales, placed in the internal cylinder,
inset in the socket of the viscosimeter body and fixed by turning the clamp. Both cylinders were
placed in the two-wall thermostatic container and were thermostated for 30 minutes at 20 °C. The
temperature of this dessert presentation at enterprises of restaurant economy is 20 °C, so, it is nec-
essary to determine its viscosity at this temperature. To make the temperature of the studied dessert
sample even by the whole volume, the thermostating time was selected as 30 minutes.

A dependency between the shift tension and shift speed was measured in materials with the
structural viscosity in the studied dessert to characterize the studied dessert sample in the aspect
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of its rheological properties. The measuring was started at low values of the shift speed and o value
readings were deducted at the indicator device.
The tangential tension value was found by the formula:

T=72-0,

where T — shift tension, 10! Pa; Z— cylinder constant, 10! scale value; o — scale readings at the
indicating device.
The dynamic viscosity value was calculated by the formula:

n=-2-100,
Y

where 1 — dynamic viscosity, Pa's; y— deformation speed, s™.

The received data demonstrated that glutin introduction decreases the quantity of free mois-
ture and increases the quantity of bound one, the product receives the firmer structure. At experi-
ences on the rotary viscosimeter, it was revealed, that the dessert relates to dilatatant non-newto-
nian fluids.

The dessert viscosity was determined on the Bostwick consistometer as following. The little
section of it was filled with the dessert mass (volume 75 ml) and distributed evenly by volume. Then
the time was noted and the bolt was open. The distance, passed by the studied material on the bot-
tom of the calibrated part of the device under the effect of the own weight during 30 seconds, was
measured. The final result was considered as the arithmetical mean of the results of three parallel
measurements [18].

Thus, the optimal temperature for this dessert presentation at enterprises of restaurant econ-
omy is the temperature diapason 8—16 °C.

Parameters of food, biological and energetic value were studied in the elaborated dessert.

The vitamin composition was determined using high-liquid chromatography on the column
(4x150 mm), filled with sorbent “Separon C-18”with granulation 7 mcm (CJSC “Nauchpribor”,
Russia). The elution speed is 1,1 cm*/min.

The mineral composition of the product was determined by ashing a sample. The dry ashing
was realized at the high temperature (near 500 °C) in the crucible in the muffler under conditions,
excluding a loss of ash elements, during 6 hours.

Based on data about the dessert chemical composition, it may be stated, that consumption of
the fermented milk dessert “Martyshka” will be useful for the human organism, because it contains
the balanced composition of macronutrients (proteins, fats, carbohydrates) that corresponds to the
norm for a healthy human 1:1:4.

The following stage of the work was the study of changes of microbiological and organolep-
tic parameters using the accelerated ASLT test at the process of the dessert storage. The model of
ASLT test includes the following problems:

— to elaborate the program of the study realization;

— to determine the influence of storage conditions on the quality of dessert samples;

— to calculate the prognosticated storage term for the dessert.

ASLT testing may be used in different processes of a quality loss or food spoilage that the
adequate kinetic model is known for. Spoilage processes of food products are expressed by changes
of such quality parameters as: organoleptic, physical-chemical, microbiological and biological. All
functions are closely connected with each other and their successive realization is a process of the
products quality management. This process may include all production stages and may be present-
ed as a “quality loop”.

To predict the fact storage term of the dessert there was used a dependency of the change
process of commodity parameters and ones of dessert safety on the term and temperature of stor-
age. The main quality parameters were: organoleptic and microbiological ones.
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The ready dessert were divided in samples with the mass 50 g, their temperature at storage
was changed from 5 °C to 15 °C, with the pitch 5 °C, and storage term from 12 to 72 hours with
the pitch 12 hours. Manufacturing and storage of the dessert were realized in equal conditions,
changing storage parameters according to the set plan, under conditions, similar to ones of mod-
ern restraints.

According of the results of received data it was established, that the optimal storage term of
the elaborated fermented milk dessert in waterproof glass package is:

— at the storage temperature 5 °C — 60...72 hours;

— at the storage temperature 10 °C — 36...48 hours;

— at the storage temperature 15 °C to 24 hours.

4. Conclusions

1. Using Excel Solver inset of MS Excel 2007 tabular processor there was elaborated the
recipe of the fermented milk dessert with the balanced protein-carbohydrate composition. The
following raw material components were selected for the elaborated composition: fermented milk
curd, jam, honey, sesame, cream, glutin.

2. The received data of the study of structural-mechanical properties and the fermented
milk dessert demonstrated that it may be referred to dilatant non-newtonian fluids. The optimal
temperature for the dessert presentation at enterprises of restaurant economy is the temperature
diapason 8-16 °C.

3. ASLT testing of the elaborated dessert under different storage conditions allows to state
that its rational storage conditions are 5 days at the temperature (4+2) °C.
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