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PREPARATION AND PROPERTIES OF FINELY DISPERSED
FOODSTUFFS FROM RAW VEGETABLE MATERIALS

A low-waste technique for preparing liquid and paste-like finely dispersed emulsion and suspension systems of whole
leguminous and cereal seeds (soya, lupine, amaranth, oats, wheat, and buckwheat) has been developed. These systems
have almost complete set of nutrients, biologically active substances, and minerals of the original plants. They have an
aggregative stability of 5-15 days or more without the use of stabilizers and emulsifiers.
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homogenizer.

Since the mid-twentieth century, in the world
leading countries, there is a tendency towards ex-
panding the range of plant-based protein foodstuffs
and using the vegetable proteins (soya, lentil, lu-
pine, pea, amaranth, and oats) as substitute for the
animal ones [1-3]. Soybeans are notable for the
best content of nutrients and are the most wide-
ly cultivated source of dietary protein. Western
countries use primarily the protein concentrates,
solvent cake and flour. Their manufacture (main-
ly in United States, unlike in the Eastern coun-
tries) is based on differentiation into components
through moisture and heat treatment, treatment
with organic solvents, treatment of shredded fat-
free seeds with peroxide, alkali, and salt solutions,
ultrafiltration, and sedimentation of proteins. This
implies the use of multi-stage and energy con-
suming processes, as well as the removal of major
part of biologically active substances contained in
soybeans. The adverse effects are compensated by
adding vitamins, fats, emulsifiers, flavorings, pro-
tein isolates or concentrates [2, 4].
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Previously, in the USSR and Ukraine, soybeans
were processed with full oil content [1, 5]. However,
the technology was energy-consuming, high-waste
(20%), and water-contaminating. In the 1980—
1990s, the technologies of soybean processing for
the manufacture of food and feed products im-
proved, although some shortcomings left (long du-
ration of some stages, large amount of solid sludge,
high temperature of treatment, etc.) [6, 7]. There-
fore, new technological solutions are still relevant.

In all cases, the initial stage of processing is to
reduce the size of processed material by rolling
and grinding. Processes and tools for polymorphic
transformation of solid (including herbal) matter
into a powder or a homogeneous suspension are an
important object of research in physical chemis-
try of solids. Depending on the purpose and type
of plant material, there are two grinding meth-
ods: the “dry” grinding for processing the cereal
seeds into solvent cakes and the “wet” grinding for
processing the seeds with contain of fats exceed-
ing 5%. Because of the loss of original value of the
plant components the crops are as vulnerable to
the processing as high-protein plants. Powdering
(flouring) of cereal seeds involves the removal
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of membranes, aleurone layer, and seed bud and
graded milling of the residue to obtain dispersions
of particles having various sizes (of different varie-
ties) by multiple stepwise grinding/shaking proc-
ess. Fine grinding (particle size ranges 400—600
microns) applies almost exclusively to endosperm
[8]. The same concerns the powdering of skimmed
soybean, lupine, and amaranth [2, 4]. BUHLER
(Switzerland) technology is the most successful
(but expensive) low-waste (2.5-3.5%) and fine-
dispersion (particle size 75 + 105 mm) way of
manufacturing fine powders [2] of: 1) full-fat soy-
beans peeled at a temperature of 120—135 °C and
dehydrated to a moisture content of 3—5% and
grinded by 6-roller mill; 2) cereal seeds without
shells grinded by 8-roller mill.

For the “wet” grinding, another important fac-
tors (in addition to dispersing) are the intensity of
blending of two-phase system (solid grinded parti-
cles and liquid dispersion) and the ratio of phases.
In principle, the methods for obtaining suspensions
do not differ from those for obtaining emulsions
(except for condensation). The only differences
are the object of dispersing and the energy costs. It
is believed that in the case of combined continuous
shear and vibration, the factor that destroys the
disperse structures (which the biological objects
are referred to) is forced oscillation. The fractured
fragments of matter are transferred due to con-
tinuous shear and new, more homogenous system
forms. So far, these conditions for the formation
of highly concentrated suspensions have been the
implemented only for the systems containing fine-
ly dispersed particles of SiO, (aerosil-300-Degussa
AG). Among the existing machines, those in which
shear-turbulent processes are realized when grind-
ing occurs in the annular gap between the stator
and the rotor under the action of forces generated
on the surface of the blade can be suitable.

This principle is implemented in colloid mills
with small conical gap. It requires a very precise
adjustment for ensuring that the stator and rotor
axes match each other and so do the stator cone-
shaped outer surface and the rotor cone-shaped
inner surface [9]. The degree of grinding is a few
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microns. For the devices where the seed is ground
due to pressure pulsations, mechanical action of
rotors, and hydrodynamic conditions in the gaps
between the rotor and the stator, the essential
factor for the destruction is hydrodynamic condi-
tions, when the peripheral velocity of fluid in the
gap can vary from zero to the speed of rotor. Solid
particles are transported by fluid to the gap where
they are destroyed. Such devices are called rotary-
pulsation and rotary-pulse equipment. Among the
machines of this type, there are the ones developed
by the Institute of Engineering Thermophysics of
the NAS of Ukraine. Some of them, such as fruit
and vegetable dispersants and blenders, are de-
signed for the food processing industry.

In industrialized countries, engineers and de-
signers are developing devices for blending and
dispersing liquid heterogeneous systems using the
method of discrete pulse energy input (DPEI).
Obodovych studied the dispersing of full-fat soy-
beans using a DPEI device after heat and moisture
treatment of the seeds at a temperature of 95—
98 °C for manufacturing a soybean paste in which
particles having a size 30+90 microns constitute
the major part of treated seeds [10]. The experi-
ments on grinding the plant material using a DPEI
hydrodynamic cavitation disperser are also note-
worthy. These experiments show that the textural
size of crushed material essentially depends on the
rotor diameter and rotation speed. The particles
having a size of 5+50 microns are obtained only
for a rotor diameter of 80—120 mm and a rotation
speed of 70 s* [11]. The review of published data
on grinding of leguminous raw material presented
below shows that it is nearly impossible to obtain
fine emulsion and suspension systems of plant ori-
gin using the existing equipment.

This research is the result of R&D works on
searching low-waste ways of processing full-fat raw
plants (soybean, lupine, amaranth, oats, wheat, and
buckwheat) for the manufacture of food or sup-
plements thereto in the form of fine systems: flour,
emulsion, suspension, stable liquid and paste-like
systems without using high-temperature treatment,
emulsifiers, stabilizers, odorants, and colorants.
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This research deals with variations of physical-
chemical parameters at all stages of processing,
from the moisture and heat treatment of seeds to
the inactivation of lipoxidase, trypsin inhibitors,
and urease, the removal of excessive heavy metals,
and the reduction of microbial contamination in
the manufacture of food and health care products
incorporating all useful components of raw mate-
rials, including proteins, vitamins, minerals, carbo-
hydrates, fats, and fibers with associated proteins
and fats. The type and chemical composition of the
objects of study are presented in Table 1.

Since the research involves studying the con-
ditions of grinding grain, leguminous and insulin-
containing crops, it is necessary to determine a
practical and sufficient set of known crushing and
blending devices and to find new technical solu-
tions capable of ensuring the desired dispersion
characteristics. To evaluate the results of experi-
ments, the conventional classification of disperse
systems based on the size of particles (Table 2
[12]) and common methods of sieve analysis, mi-
croscopy (BIO-LAM-70), as well as nanomaterial
analysis and characterization of disperse systems
(Zetasizer-R Nano S, Mauvern Ltd., Mauvern,
UK) have been used.

The proposed method of flouring of whole
wheat and some other crops (rye, buckwheat, and
soybeans) includes cleaning of seeds from husk,
peeling, coarse and fine grinding of seeds and dif-
fers from the known methods by the fact that only

the outer seed coat are peeled off and the whole
grains with offals, aleurone layer, and seed bud are
ground. In this case, the seed moisture is 5—12%
[13]. Fine grinding is achieved by circulating a
seed layer in closed hammer crusher with hinged
plate hammers. This crusher has a regulated gap
of 2+5 mm between the fixed grooved part of the
apparatus and the moving plates, and is equipped
with a sieve having holes of 0.5+1.0 mm. The gap
is regulated by rotation speed 65+80 m/s and
width of the plate hammers 1+5 mm depending on
the particle size after coarse grinding. The device
is designed for flouring the whole wheat seeds of
any moisture content. When trying to flour full-
fat soybeans or oats in the same manner, some
problems were reported: an adhesion of crushed
material (soybeans) and a large difference in size
of particles of crushed seed (oats). Having stud-
ied the influence of seed preparation for crush-
ing and powdering for the whole soybeans, the
shelled soybeans, the micronized soybeans, the
partly skimmed soybeans, and the full-fat seeds
of lupine and amaranth the acceptable wetting
parameters (2, 5, and 11%) and conditions of
short-term IRR treatment at a temperature up
to 120 °C were identified. The positive impact
of selected conditions of preparation of seeds for
crushing is illustrated in Table 3. The data relate
to the fractional composition of crushed peeled
and micronized soybeans and show a significant
increase in the degree of powder dispersion.

Table 1
Chemical Composition of Plant Samples, % Dry Matter (DM)
Sample Proteins, % Fats, % Carbohydrates, % Ash, %
Soya native 42.2 20.9 16.3 6.1
Soya shelled 41.4 20.8 16.7 6.0
Micronized soya 43.5 213 16.4 6.6
Lupine native 38.3 6.8 25.7 4.4
Lentils native 24.9 1.5 46.4 2.9
Amaranth native 14.4 6.4 60.2 3.8
Jerusalem potato, tubers 2.2 0.2 16.6 1.0
Saccharine sorghum, stems 6.8 0.05 76.4 5.2
ISSN 2409-9066. Sci. innov. 2015, 11(3) 37
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The same effect has been reported for grind-
ing of amaranth and lupine seeds (crops having a
lesser fat content and, consequently, less viscous
seeds, as compared with the soybeans (Tables 4
and 5)).

Table 2

Conditional Classification of Grinding Degree
by Size of Dispersed Particles

Thus, it has been showed that under certain
conditions of pretreatment of seeds of crops with
a higher fat content (as compared with the wheat
seeds) the use of crusher designed by the author
team enables manufacturing powders with a par-
ticle size matching the standard for second grade
wheat flour. These powders have satisfactory or-
ganoleptic properties. Based on them a method
for manufacturing milk substitutes [14] has been
developed. These beverages are highly competi-

Degree of grinding Particle size, pm tive with “soy milk” produced of powders patent-
ed by BUHLER [2].
Coafse 100001000 However, even under the optimal conditions
Medium 1000-100 of seed preparation and crusher parameters, it
SI_naH 100+10 is very problematically to make emulsions and
Emﬁ ” . 110700(’)1)1 suspensions of finely dispersed powders, which
otorda T would be stable, at least, for 1-2 hours without
Table 3
Fractional Composition of Soya Seed Powder for Intersection of Mill’s Concave Hole 0.75 mm
Raw material, type Share of powder on the sieve, weight %
of processing 1.02 mm 0.75 mm 0.5 mm 0385mm | 025mm | 0.075mm Rem.
Whole unshelled soya 0.3 0.3 6.3 21.3 43.0 28.5 0.6
Soya shelled 2.7 1.6 1.1 23.7 23.0 37.5 0.4
Micronized shelled soya 0.1 1.2 10.5 13.2 34.7 40.1 0.2
Table 4
Fractional Composition of Amaranth Seed Powder Depending on Intersection of Mill’s Concave Hole
Intersection of mill's Share of powder on the sieve, weight %
concave holes, mm 1.02 mm 0.75 mm 0.5 mm 0.25 mm 0.075 mm Rem.
1.00 — 0.67 6.22 14.16 63.49 0.75
0.75 — 0.31 1.47 23.74 7274 1.74
0.5 — 0.25 25.94 44.22 27.67 1.81
Table 5
Fractional Composition of Lupine Seed Powder Depending on Intersection of Mill’s Concave Hole
Intersection of mill’s Share of powder on the sieve, weight %
concave holes, mm 1.02 mm 0.75 mm 0.5 mm 0.25 mm 0.075 mm Rem.
1.00 29 0.97 8.22 15.15 7214 0.62
0.75 2.0 0.52 247 20.53 73.25 1.27
0.5 1.6 0.30 23.94 34.25 38.23 1.68
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Table 6
Change in Weight (%) of Whole Soya Seed When Contacting Distilled Water Depending
on Duration and Temperature of Contact
Temperature, °C
Duration, years

16 26 35 55 75 90
0.5 123 123.2 125.3 138.9 147.0 161.6
1.0 140 137.7 149.2 161.2 167.7 203.4
1.5 149 150.2 162.4 182.8 194.1 214.9
2.0 160 163.3 175.2 196.4 217.9 218
3.0 168 189.9 196.5 221.0 228.5 219.8
22.0 225 231.3 233.0 233.3 220.8 230.1

Table 7

Increase in Weight of Soya Seed (%)
in Aqueous Environments with Various pH
Depending on Duration of Treatment

Duration, pH
years 2.5 8.0 11.4 12,5
0.25 26 16 37 23
0.5 40 32 52.3 42
1.0 53 50 69 61
2.0 72 72 96 90

adding emulsifiers or without subsequent grind-
ing and homogenization in the presence of the
dispersion medium.

It is assumed that to get finely-dispersion veg-
etable foodstuffs with heterogeneous phase and
chemical composition it is necessary to meet the
following conditions:

1) To use devices capable of grinding (dispers-
ing) to certain specified parameters;

2) To use unaggressive physical, chemical, and
mechanical factors of effecting raw materials,
which can stimulate the formation of systems
that are made of whole seeds, resistant to aggre-
gation, and contain all major components of eat-
able part of plant.

Since the composition, seed structure and wa-
ter absorption conditions can influence in differ-
ent ways the resistance to mechanical stress and
the dispersion of holistic plant material, the wa-
ter absorption by the seeds of soya, lupine, and

ISSN 2409-9066. Sci. innov. 2015, 11(3)

amaranth has been studied in aqueous media, at
pH =1.2+12.5 and at a temperature of 15+90 °C,
in diluted solutions of acids, alkali, sodium chlo-
ride, mono- and disaccharides. Data in Table 6
and 7 illustrate how the chemical composition
of the medium and the duration of swelling ef-
fect the growth of weight of soybeans. This in-
formation enables the optimization of swelling
conditions.

Therefore, the maximum weight and volume
growth for all objects of study has been deter-
mined, the qualitative and quantitative composi-
tions of mass redistribution between liquid and
solid phases during the swelling have been esti-
mated. The mass transfer of proteins in the liquid
phase has been established not to exceed 0.01%;
that of saccharides accounts for 2%. The most
significant changes are observed in the mineral
composition of the seed as the content of inor-
ganic component decreases by 10-50%, for the
elements from light (S, P, K) to heavy (Cr, Mn,
Co, Cu, Sr, Cd) ones. The possibility and condi-
tions (acidified solution, microwave radiation)
of irreversible inactivation of lipoxidase, urease,
trypsin inhibitors, and polyphenol oxidase (ap-
plies to Jerusalem artichoke), which prevents
deterioration of composition and organoleptic
properties of legume-based suspensions and so-
lutions of Jerusalem artichoke-based sweeteners
have been identified.

The effect of pretreatment conditions (mechan-
ical and heat treatment, watering, pH, and dura-
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Fig. 1. Micro-picture of a sample taken from suspension
obtained in RPM from whole soya seeds swollen in distilled
water at a temperature of 50 °C

tion) on the fractional composition of particles in
suspensions has been studied for the samples of
soybean, lupine, amaranth, and buckwheat using
Ukrainian-made blending devices (ultrasound
disperser, three modifications of rotary-pulsation
machines, including the rotary-pulse machine
designed by the Institute of Food Chemistry and
Technology of the NAS of Ukraine for medium-

productive dispersing, homogenization, and ob-
taining of soya aqueous suspensions [14]).

The formation of systems resistant to aggre-
gation for, at least, 20 minutes has been estab-
lished to require five-six-time circulation of
water-seed blend in such devices for grinding
the swollen seeds under the optimal conditions
(mash ratio 1/4+1/10). Since the particle size in
suspensions obtained in different devices differs
by 5-10%, Table 8 shows the characteristics of
seed suspensions for five cycles of treatment in
RPM. One can see that the particles having a
size of 150—500 microns dominate in the sus-
pensions, with time before stratification ranging
from 10—20 minutes (suspension of buckwheat
seeds) to 1.5-2 hours (soybean and lupine sus-
pensions).

A wide range of fractional composition and
size of solid particles, as well as a heterogeneity
of suspensions are illustrated by a micrograph of
drops soybean suspension (Fig. 1). The samples
were made by dropping a suspension on a slide
and photographed every 5 minutes until the fluid
dried out visually. The magnification of objects is
32-400 times.

For obtaining finely-dispersed compositions
of plant material a dispersing homogenizer (DH)

Table 8

Distribution of Dry Matter (DM) in Liquid and Solid Phases and Fractional Composition
by Solid Particles After Grinding of Swollen Seeds of Soya, Lupine, Amaranth, and Buckwheat in RPM (n =4)

TTokasnuk, oj1. BUMIpy Shelled soya Shelled lupine Amaranth wﬁlﬁgl;?gfjrie
DM in suspension, % 10.58 £ 0.20 9.62 +0.32 18.33 £0.25 10.40 £ 0.18
DM in sediment, % 8.43 £0.34 7.49 = 0.41 16.00 = 0.31 9.19+0.30
DM in liquid phase, % 2.15%0.19 2.12+0.23 2.28 £0.34 1.21+0.21
Quantity of suspension, ml 880 + 2 890 + 2 878 £2 882 +2

Distribution of DM by fractional composition of solid phase, %

2500-500 um 15.03 £1.26 12.82 £1.09 14.64 £ 0.97 4.66 = 0.41
500-250 pm 30.96 = 2.60 21.95£1.27 21.95 % 3.16 17.43 £1.51
250—150 pm 26.43 +2.21 33.56 £ 2.74 32.78 £ 2.60 39.67 £ 3.83
150-50 pum 21.21 +1.79 24.78 + 3.42 23.18 +2.41 27.09 + 2.49
Less than 50 um 5.93+0,50 6.71 £0.79 6.16 £0.39 9.79 £ 0.54
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has been designed and manufactured [15, 16]. By

principle of its operation, the dispersing homog-

enizer is similar to the disk colloid mill for wet

grinding (interaction of fixed and movable discs)

and significantly differs from the already known

devices by the following features:

+ Formation of suspension layer handled,;

+ Movement of suspension layer in the chamber;

+ regulation of gap between the moving and the
fixed disks, which is done sequentially through
a mechanism for rough and fine adjustment.

The essence of the design is that the width
and the state of flux are regulated not only by
the distance between the movable and the fixed
discs, but also by specially shaped surfaces of
working bodies, which enable processing the
emulsions or suspensions and obtaining the dis-
persions with a particle size of, at most, 0.5 pm.
The solid particles suspended in water move be-
tween two surfaces with a small gap, with one
of discs moving at a high speed relative to the
other. It should be noted that in this small gap

Table 9

Particle Size Distribution of Dry Matter (DM) in Solid Phase
in Soya Seed Suspensions (%) Depending on Conditions of Treatment and Grinding

MacoBa J10Jis1 4aCTOYOK Bi/IIIOBIIHOTO PO3MIpY, %

Particle size, pm Alkalization Distilled water
Disperser Primary suspension Disperser Primary suspension
Over 500 Coaian 1.3+0.2 Trace 1.9+0.2
500—250 9.45 +0.05 15.0+1 11.65 £ 0.04 17.5+1.4
250—150 14.71 £ 0.03 425+16 17.03 £ 0.07 46.0 +2.1
150—50 17.50 £ 0.08 39.8+26 23.10 £ 1.02 33.6+24
Under 50 58.65 +1.07 24x0.3 48.3 £0.08 1.6 0.3
Table 10

DM Distribution between Liquid and Solid Phases and Fractional Composition by Solid Particle Size (%)
in Finely Dispersed Suspensions of Amaranth Seeds Swollen in Environments with Various pH

pH of environment, pH units
7 7 10
Parameter, m.u.
Capacity of disperser, 1/hour
79.2 6.8 84.3
Temperature, °C 58 72 55
DM in solid phase, % 21.79 +0.16 11.34 +0.21 18.39 £ 0.37
DM in liquid phase, % 2.81+0.22 7.29+0.17 4.89 +0.28
Particles having a size ranging 500250 um, % 3.60 £0.28 2.56 £0.19 4.87 £0.34
Particles having a size ranging 250—150 um, % 23.43 +0.32 14.23 £ 0.23 19.69 = 0.47
Particles having a size ranging 150—50 pm, % 70.92 £0.93 81.33 £ 1.47 73.64 +2.23
Before fractionation 2 days 15 days 2 days
Odor Weak, vegetable
Color Grayish
Taste Tasteless
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Fig. 2. Micro-picture of a sample taken from suspension
obtained in DH from soya seeds swollen in distilled water

Tabnuys 11

DM Distribution between Phases
and by Particle Size in the Suspension Prepared
of Soya and Buckwheat Seed Blend (1:1)
Depending on Duration of Treatment
in Dispersing Homogenizer (DH)

(0.05-0.1 mm), at a linear velocity of flux rang-
ing within 30+125 m/min, there is a consider-
able turbulence that stimulates the separation
of parts by hydrophilic and hydrophobic prop-
erties. So, they act as dispersion stabilizers.

The characteristics of the dispersing homog-
enizer are as follows:

+ The machine works without a pump, with the
suspension moving by rotating the movable
surface of the working chamber;

+ The rotor is driven by an engine having a ca-
pacity of 0.7 kW and 3000 rpm;

+ Gap between the rotor and the stator surfaces:
500--3 microns;

+ Capacity of DH (mash ratio ranges 1:6+1:10)
depending on the gap between the discs (with-
in 15+3 pm): 138.5+3.5 1 /h;

+ Rotation speed of the moving surface of the
working chamber: 50/s°%;

+ Volume of the working chamber: 0.3 dm?;

+ Dimensions — 175x205x325 mm.

The dispersing homogenizer is designed for the
fine grinding and homogenization of the plant
material after the initial coarse grinding of swol-
len seeds (e.g., in RPM). Table 9 contains the
characteristics of suspensions obtained using the
dispersing homogenizer and in the rotary-pulsa-

Parameter, m.u.

Duration o

f treatment

in DH, 5 hours 20 minutes

tion machine.
The results clearly indicate the advantages

in grinding capacity of the proposed device: the

5 min 20 min
Mash ratio (seed : water) 1:8 1:8
Temperature,®C 1535 22565
input—output
DM, g/100 cm? in aqueous dis-
persion 10.58 £0.26 | 10.46 = 0.20
DM in liquid phase, after treat-
ment, % 36.8+3.10 | 56.5£2.18
DM in solid phase, after treat-
ment, % 61.68 +2.64 | 42.47 £ 1.16

Particle Size Distribution, um, ( %)

500—250 1691 +1.13| 3.16 +0.14
250—150 24.70 £1.65 | 6.04 £0.27
150—50 57.30 £3.90 | 89.73 £ 4.06

major part of sediment centrifuged from finely
dispersed suspension is represented by particles
having a size of 150+50 microns or less. With the
help an independent method using a module for
the analysis of nanomaterials and characteriza-
tion of disperse systems it is established that hav-
ing been processed in the dispersing homogenizer,
over 90% of solid plant material has a particle size
of 1000—1500 nm or 3500—4500 nm depending
on the swelling conditions (alkaline solution or
distilled water, respectively) and the processing
conditions (the gap between the working surfac-
es of homogenizer ranges within 3—15 microns).
The improved degree of dispersion in terms of

fractional composition of the solid phase in the
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superfine (processed by DH) and the primary

(processed by RPM) suspensions is obvious. Its

consequences are confirmed by data on homoge-

neity (Fig. 2) and high aggregative stability of
finely-dispersed suspensions obtained using the

dispersing homogenizer (Table 10).

A manifestation of mechanical stress in the
chamber of dispersing homogenizer during the
processing of roughly crushed seeds in the aquatic
environment is an increase in temperature, from
an initial suspension temperature of 16—23 °C to
50—80 °C at the outlet of the device. Tables 9 and
10 show that the treatment in DH leads to:

+ Decrease in particle size of suspensions;

+ Transition of more than 70% of dry matter into
the liquid phase;

+ Heating of fine dispersions up to 50-85 °C;

+ Ensuring of aggregative stability of finely dis-
persed suspensions for 6-15 days at a tempera-
ture of 8-22 °C.

Research on obtaining stable emulsion and
suspension compositions of plant material has
enabled developing flow chart, hardware, and
equipment for the main stages of the process. The
process of obtaining stable emulsions and suspen-
sions of plant material in modular design with full
specification of basic equipment, as exemplified
by soya “milk”, consists of the following stages:

+ Acceptance and preparation of raw material;

+ Washing of soybean seeds;

+ Peeling of soybeans;

+ Moistening; hydrothermal treatment of soaked
seeds;

+ Coarse soybean suspension;

+ Grinding, dispersing, and homogenization.
The parameters of chemical composition and

aggregate stability of the semi-liquid sample ob-

tained from whole soybeans and aquatic environ-
ment using the above process (mash ratio 1:8) are

presented in Table 11.

Data in Table 11 testify to the reproducibility
of laboratory experiments by the basic param-
eters of variances and show that the loss of dry
matter when obtaining the finely dispersed sus-
pensions does not exceed 0.5%.

ISSN 2409-9066. Sci. innov. 2015, 11(3)

CONCLUSIONS

1. Available research and technical information
on dispersing the plant material and obtaining
from it the systems resistant to stratification and
consisting of proteins, fats, carbohydrates, and
water has been analyzed. The major disadvan-
tages of existing dispersing techniques have been
identified. A dispersing homogenizer has been de-
signed on the basis of disk colloid mill. The pilot
samples of DH have been produced. The device
has enabled obtaining emulsions and suspensions
with a particle size less than 0.5 microns from
plant material. Technical solutions for dispersing
the holistic plant material in an aqueous environ-
ment for the production of liquid and pasty food-
stuffs based on soybeans, lupine, amaranth, oats,
wheat, buckwheat, and roots of Jerusalem arti-
choke have been developed and implemented.

2. The effect of pretreatment conditions (me-
chanical and heat treatment, pH, temperature,
duration) on the fractional composition of suspen-
sions formed in aqueous environment (mash ra-
tio 1:6+1:9) using Ukrainian-made homogenizers
(three modifications of rotary-pulsation machines)
has been studied for soybeans, lupine, and amaranth
seeds. It has been showed that to obtain in such de-
vices the suspensions of solid particles having a size
less than 20 microns is possible only after repeated
treatment (5-6 cycles) of maximally swollen seeds
of shelled soybeans at a mash ratio of 1:10.

3. The effect of dispersing conditions on the frac-
tional composition of the solid phase and the tem-
perature of suspensions, their organoleptic proper-
ties, and stability after the treatment using the ex-
isting devices and the proposed dispersing homog-
enizer. The finely dispersed suspensions of soybean,
lupine, and amaranth have been established to show
no signs of separation when stored refrigerated (at a
temperature of (5+8) °C) for six days. The suspen-
sion of lupine seeds have a strikingly high stability
as they can be stored more than 2 months.

4. It has been showed that due to the breaking
and shear forces acting on the suspension in the
small gap between the working discs of dispers-
ing homogenizer the crushing is accompanied
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with an increase in temperature of suspension
and removal of the substances that cause smell
and taste typical for seeds of leguminous plants.
The DH ensures an excellent homogenization
that prevents stratification.

5. The process design for manufacturing finely
dispersed foodstuffs from whole seeds has been
proposed and elaborated. These food products
have all useful compounds of the original mate-
rial, are resistant to stratification for, at least, 5
days, and do not contain stabilizers, preserva-
tives, odorants, colorants, and so on.
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T.M. bypywxina, B.B. Pamywnsk, B.I. Konuues,
B.M. IIpenodo6nuii, FO.O. [Inomuixos

JlepskaBHa yctarnoBa «[HCTHTYT Xap4oBOi 6i0TEeXHOJIOT]
ta renoMiku HAH Ykpainny», Kui

OTPUMAHH? I BMTACTUBOCTI
BICOKOAUCIIEPTOBAHUX ITPOJAYKTIB
3 POCJIMHHOI CMPOBMHI

CTBOPEHO YMOBHU MaJIOBI/IXiZIHOTO MEPETBOPEHHS 1ILJIICHOT
3epHO0O000BOI CUPOBUHY (HACIHHS COl, JIFOIIMHY, AMAPaHTY, Bi-
Bca, MIIEeHUIT], TPEeYKN) Y BUCOKOIUCIIEPCHI eMyJIbCIiHO-CyC-
neHsiini pizki i macTomomiOHi cucTeMu, SIKMM IIPUTaMaHHa
3ATHICTD 0 arperaTMBHOI CTAIOCTI mpotsrom 5—15 mi6 6e3
BUKOPKCTaHHsI cTabisizaropis i emysbraropis. Cucremu ma-
I0Th IIPAKTUYHO TIOBHUI HaGip icTMBHUX, GI0JOrYHO AKTHB-
HUX PEYOBUH 1 MiHEPAJIBHNX KOMIIOHEHTIB BUXITHUX POCJIUH.

Knwouosi croea: arperaTUBHO CTajli eMyJbCiiHO-CyC-
TIeH31HHI crucTeMu, IiTicHa POCIMHHA CUPOBUHA, UCTIepra-
TOP-TOMOT€HI3aTop.

T.H. bypywxuna, B.B. Pamywnsx, B.1. Konviues,
B.M. IIpenodo6uwui, 10.A. Ilnomnuxos

TY «MHCTUTYT MUIIEBOI GHOTEXHOJOTUN
u renomuku HAH Ykpaunsi», Kues

IIOJIYUEHUE U CBOIICTBA
BBICOKOINCHEPTUPOBAHHBIX [TPOJIVKTOB
13 PACTUTEJIbHOTI'O CHIPH

Co3/1aHbI YCJI0BUST MAJIOOTXO/IHOTO [IPEBPAIICHHUSI 1IEI0CTHO-
TO CHIPbSI U3 CeMSTH GOOOBBIX 1 36PHOBBIX PACTEHMIT (COM, JTOTTH-
Ha, aMapaHTa, OBCA, TIIEHUIIbI, TPEIUXH) B BBICOKO/IMCTICPCHBIE
AMYJIbCHOHHO-CYCIICH3UOHHBIE SKUJIKUE 1 [ACTONO00HbIE CHC-
TeMbl, 00J1a/IAIoIHe CIOCOGHOCTBIO K arperaTMBHON YCTOHYH-
BoCTH B Teuetue 5—15 n Gosiee cyTok 6es nerosb3oBatusi crabu-
JIU3ATOPOB U AMYJILIaTOpoB. CHCTEMbl OOJIAAIOT IPAKTHYCCKN
TOTHBIM HAGOPOM TTUTATETBHBIX, GMOJIOTMYECKN AKTHBHBIX BE-
IIECTB ¥ MUHEPATbHBIX KOMITOHEHTOB MCXO/IHBIX DACTEHMI.

Kniouesvie crosa: arperaTuBHoO yCTOfI‘-IHBbIe IMYJIbCHU-
OHHO-CYCII€CH3MOHHbIE CUCTEMBI, IEJOCTHOE PACTUTEIbHOE
CbhIpbE, AUCIIEPraTOP-roMOreHn3aTop.
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