
 
ТЕKA. COMMISSION  OF  MOTORIZATION AND  ENERGETICS  IN AGRICULTURE – 2014, Vol. 14, No.1, 28-36 

 

Equipment selection and modernization for producing  
flour products of whole-grain wheat with mollusc  

hydrolyzate additive 

Inna Deyneka1, Elena Kireeva2, Dmitry Kramarenko2 

1Volodymyr Dahl East Ukrainian National University,  
Molodizhny bl., 20a, Luhansk, Ukraine, 91034 

e-mail: textiles-snu@mail.ru 
2Luhansk Taras Shevchenko National University,  

Oboronnaya bl., 2, Luhansk, Ukraine, 91011,  
e-mail: food_technology@mail.ru 

 

Received January 08.2014: accepted February 03.2014  

S u m m a r y . The main types of equipment used for 
dispersing grain paste are analysed in the article. 
Popular brands of grinding equipment of both home and 
foreign manufacture are investigated. Guidelines 
concerning equipment selection for producing flour 
products of whole-grain wheat with the mollusc 
hydrolyzate additive are given. 
K e y  w o r d s . Industrial meat grinder, cutter, hasher, 
grain paste, mollusc hydrolyzate. 

INTRODUCTION 

The concept National Policy of Ukraine 
in the direction of healthy nutrition includes 
the following directions of work in the case of 
foodstuffs: improving the quality, broadening 
the range, improving the nutritional value and 
flavor advantages of baked goods. 

The solution of this problem is possible 
in those enterprises of public catering and 
restaurant business, where the factory is 
equipped with modern appliances, use of new 
energy saving technologies. 

Baked goods are the key foodstuffs in the 
diet of most people. Therefore the number of 

companies involved in baked goods’ 
production is constantly increasing at the 
domestic market and consequently the 
competition in this sector of food industry is 
going up too [2, 1]. To improve profitability of 
the production it is necessary to raise the 
demand for our goods and the introduction of 
new sorts and kinds of baked goods into the 
market favours it. Flour products made of 
whole-grain wheat can be referred to these 
goods which are able to bring an extra profit to 
the production. Whole-grain baked goods have 
gustatory properties new for the consumer and 
enhanced content of healthy ingredients, they 
also have high nutritive value. These goods 
have found their consumer very quickly in 
spite of their price which is considerably 
higher than that of an ordinary loaf of bread. 
The popularization of healthy life-style has 
done a lot to make the goods popular as the 
flour products made of whole-grain wheat 
have become its integral part in respect of food 
[3]. 
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RESEARCH AND PUBLICATION 
ANALYSIS 

Since ancient times, grain production and 
its processing has an important influence on 
the people's lives. Grain is a natural source of 
starch, protein, vitamins and other biologically 
useful compounds, which are essential in the 
human diet [4, 5]. 

Given that in our country bread is a one 
of staple food, the task of reducing the energy 
value of bakery products and enrich their 
dietary fiber, vitamins and minerals is 
important and relevant. 

The most effective and economically 
feasible solution to this problem is the 
development of technologies of bread from a 
whole (dispersed) grain, which can 
significantly increase the nutritional value of 
products  through conservation peripheral 
layers of the grains [19]. 

The increase in production and 
expansion of assortment of grain bread 
indicate the prospects of this technology In 
this case improving the quality and safety of 
grain baked goods is a very important [11, 10, 
27]. 

New technologies of grain processing 
provide for removal of coats, a germ and 
aleurone layer when being ground that allows 
to increase the consumer value of the goods 
but it decreases their nutritive value because 
the bulk of vitamins, microelements and 
dietary fibers are removed with these anatomic 
parts [7, 20, 22]. Besides a great number of 
research works of the following famous 
scholars (L.Ya. Auerman, A.N. Bakh, A.B. 
Vakar, E.D. Kazakov, N.P. Koz’mina, 
V.L. Kretovich and others) are dedicated to the 
problem of efficient grain material use [13, 12, 
15]. 

Today bakery production has taken 
extensive industrial scale. In the search for 
ways to increase the assortment of baked 
goods, large bread factories and small  
bakeries  turned their attention to the modern 
bakery equipment. 

Modern bakery production is 
characterized by a high level of mechanization 
and automation of technological processes, the 

introduction of new technologies and the 
constant expansion of assortment of baked 
goods, as well as the development of low 
power companies of different ownership 
forms. In order to properly organize the 
production and to produce competitive 
products it is necessary to take into account 
modern trends in baking, to modernize 
production in time, to expand its range [14, 
16]. 

Food equipment producers offer lines 
capable of producing whole-grain baked 
goods. The equipment enables us to prepare 
the grain (to shell the outer layer of fruit coat 
and mineral mud), to drive the grain to the 
germination stage (activation), to make fine-
dispersed grain paste which is the bulk of the 
dough. Unfortunately this type of equipment is 
not all-purpose and it cannot make ordinary 
baked goods and modern producers of these 
goods dislike it [6, 18, 17]. 

There is not sufficient information 
concerning ways of intensifying the process of 
preliminary preparation of wheat grain, 
purposeful regulating of the properties of 
semi-finished goods and the food value of 
baked goods made of whole-grain wheat in the 
literature [25, 28, 14]. 

OBJECTIVE AND PROBLEM 
FORMULATION 

The producers expand the range of baked 
goods by using ready-made mixtures and 
additives for production of non-traditional 
sorts, for example, grain products. These 
baked goods are made according to the 
traditional technology mostly in a speeded up 
way with the use of up-to-date equipment. 

The objective of our article is to analyse 
the tendencies of using the equipment which is 
used at the stage of dispersing grain and to 
give some guidelines concerning the 
equipment selection for producing flour 
products of whole-grain wheat with the 
mollusc hydrolyzate additive according to the 
innovative technology. 
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PRINCIPAL CONTENTS 

Whole grain has a high biological value. 
In such grain is awakening the forces of 
germinal organism, is activating enzymes, all 
the substances, contained in the whole grain, 
are stored in their native state, including 
dietary fiber, shell and germ, vitamins, amino 
acids, minerals, protein. 

All the elements of whole grains are 
easily digested. Its use has no side effects, 
leads to the normalization of metabolism and 
weight loss in overweight people. 

It should be noted that besides useful 
properties for the human body, whole grain 
products are another valuable benefit - a 
significant reduction of its production costs as 
compared with traditional technologies. 

In the production of grains baked goods, 
grain refinement process is one of the main. 
The degree of grain refinement effects on the 
sensory evaluation of the finished product: 
appearance, looseness crumb sensation when 
chewed. 

Grain grinding is one of the most power-
consuming operations. A new technology of 
producing flour products has been developed 
by us where in order to reduce power inputs 
watering of grain for 48 hours in liquid phase 
before dispersion has been offered.  

Machine-instrumental scheme of 
production baked products from whole grains 
of wheat in restaurant industry is shown in  
Fig. 1. 

In general technological scheme of 
production baked products from whole grains 
of wheat comprises the following steps: 

1 – Preparation of grain to soak, 
2 – soaking grains in liquid phase during 

48 hours, 

3 – grain refinement in an industrial 
grinder (or hasher), 

4 – dough kneading, 
5 – fermentation of dough, 
6 – forming dough, 
7 – baking flour products, 
8 – cooling of finished products, 
9 – storage and sale. 
Industrial grinders as equipment for 

dispersing the grain paste in the restaurant 
industry have been offered by us. 

An industrial grinder plays one of the 
main roles in the professional kitchen. Having 
high capacity the grinders are very space-
saving, they do not require special skills and 
are very easy in handling. They are widely 
used at meat-processing shops, in sausage and 
fish production, at public catering 
establishments and in household use. A 
grinder is an electromechanical or mechanical 
device for processing meat into homogeneous 
ground meat. The electric grinder has much 
higher capacity in comparison with the manual 
one. Any mechanical grinders in addition to 
the function of protecting the motor from 
overheating have the reverse function [9, 21, 
26].  

Let’s consider some makes of grinders 
which can be used for dispersing the grain 
paste: 

– MIM 300 (600) (Belarus) – the 
capacity of the grinder is 300 (600) kg/h. 
Grinders of desktop type for being connected 
to a three-phased network of alternating 
current. This is the most widespread and time-
tested at different public catering 
establishments machine which is worth an 
excellent mark according to its reliability and 
performance quality. 

 
 

 

Fig. 1. Machine-instrumental scheme of production baked products from whole grains of wheat in restaurant 
industry: 1 – hand sieve, 2 – scales, 3 – bowl, 4 – grinding  mechanism ( or hasher), 5 – dough-mixing machine, 6 – 
production table, 7 – trays, 8 – equipment for proofer of dough pieces, 9 – equipment for baking products, 10 – 
shelving unit of finished product 
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Grinder MIM-300 is made of stainless 
steel with an aluminium-body cutter. Its two-
button control is located on the side face of the 
machine. The engine is almost noiseless and 
has a worm reducer ensuring smooth and 
uniform operation of the machine and 
considerably reducing the necessity of making 
adjustments and routine maintenance. The 
system of replaceable knives of different 
modification is used with the help of which it 
is possible to choose the best variant for 
obtaining grain paste of different grinding 
degrees. The stationary safety device installed 
above the feeding hole eliminates the 
possibility of the maintenance staff’s hands 
touching the screw of the operating grinder. 

The main technical parameters of the 
grinder MIM - 300 as follows: 

1) Productivity - 300 kg / h, 
2) auger rotational speed - 250 rev / min, 
3) external diameter - 82 mm, 
4) the lattice number 1: the diameter and 

number of holes - 3 mm/217, 
5) the lattice number 2: the diameter and 

number of holes - 5 mm/90, 
6) Power - 1.0 kW, 
7) Voltage - 380 V, 
8) Weight - not more than 48 kg. 
– Grinder Everest TC 8-2000 (Italy). 

These grinders are light owing to their body 
made of aluminium. Operational parts and 
those coming in contact with wheat grain are 
made of food stainless steel. The noiseless 
engine of the grinder has an oil-bath reducer. It 
doesn’t need any special maintenance and it is 
guaranteed to operate without any problems 
for a long time. 

Cutting set Salvinox “Enterprise System” 
consists of a screw, a blade and cast-iron 
gratings. Self-sharpening blades ensure the 
best grinding of wheat grain. Everest 
Equipment is easily disassembled and 
therefore its cleaning becomes extremely easy. 
Some parts of the grinder (for example, its 
screw, blade, grating and feed hopper) can be 
washed in a dishwashing machine. 

The most popular make of Everest 
grinder is TC 8. These grinders can process up 
to 30 kg/h. Grinders of this type are good for 

small restaurants, cafes, cafeterias and shops 
that have not too many clients. 

Specifications grinder following: 
1) Power - 0.37 kW, 
2) Voltage - 220 V, 
3) blade system - ½ Unger (1 knife + 1 

pound), 
4) Weight - 12 kg. 
- Grinder Kenwood MG720 (UK). One 

of the most powerful of those that are 
produced by the company. It can easily handle 
a minute with 3 kg of soaked grains, 
transforming it into grain mixture. Can run on 
two speeds and in reverse. Operating sleeve 
and grille made of the increased diameter. This 
improves performance grinder. Grinder has a 
power 2 kW, voltage - 220 V, productivity - 
180 kg / h. 

- Grinder professional SIRMAN TC 32 
COLORADO. 

Grinder SIRMAN TC 32 COLORADO 
with reversing and professional working 
characteristics are used in restaurants, small 
public catering establishments, coffee shops, 
mobile shops and kitchens. 

Corps SIRMAN TC 32 COLORADO 
completely made of stainless steel. 
Productivity SIRMAN TC 32 COLORADO is 
high - it is able to crush up to 400 kg of soaked 
grains per hour. For continuous use apply 
powerful Standard motor IP 55. Reducer is in 
the oil bath with toothed wheel, with a double 
system of protection from liquids quickly 
attached to the neck without tools. 

Node grinding is completely made of 
stainless steel, can be easily disassembled for 
cleaning. Removable hopper with lock (32 
CE). User Controls 24 volts with reverse (CE). 

Options: 
- The safety interlock system for use 

lattices with holes> 8 mm. 
- Openings for partial or complete 

system "Unger". 
- Controls stainless steel IP 67. 
Grinder SIRMAN are easy to operate 

and manage. Durable and reliable, easy to 
disassemble, which facilitates cleaning and 
maintenance. Occupy a minimum of space. 
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The set includes a lattice of stainless 
steel with a diameter of 6 mm and a self-
sharpening stainless steel blade. 

We suggest using hashers and cutters as 
equipment dispersing the grain paste at 
enterprises of food industry.  

Hashers are intended for medium and 
fine grinding of input materials. 

The main parts of a hasher are a drive 
unit, feeding and grinding mechanisms. The 
feeding mechanism has a feeding box in which 
there is either an installed feeder (forced feed) 
or there is not any (input materials are loaded 
in a self-flowing way). 

The grinding mechanism of hasher can 
be conical, parallel and plane. The latter has 
become the most widespread. This has been 
caused not only by convenience and quickness 
of its maintenance but by the possibility of 
executing step-by-step grinding and also by 
simplicity of its manufacture and its reliable 
performance. It is represented by an 
interchange of stationary gratings and rotating 
knives. 

The grinding mechanism consisting of 
takeup, intermediate and output gratings, 
double-sided and one-sided multiblade knives 
is the most widespread one. The design 
peculiarity of a grating instrument is the form 
and size of holes representing annular cutting 
rims. The speed of the material outflow and 
the quality of its grinding depend on the 
diameter of the holes. The form of the holes 
can be round, square, oval, bean-like with 
faceting or without it, etc. Three- and four-
bladed, solid and compound knives with one-
sided or double-sided sharpening, with 
straightline or curvilinear cutting rims are 
used. 

The drive unit of a hasher is 
electromechanical. It can be common and 
separate for feeding and cutting mechanisms, 
one- and multiple-speed according to its 
design. The application of separate drive is 
connected with stating different cutting rates 
of the feeding and cutting mechanisms’ 
operation depending on the properties of 
the material to be ground. 

The diameter of the grating is considered 
to be the main technical feature. Hashers for 

grinding soft meat material with 112, 114, 120, 
160 and 200 mm grating diameters are mostly 
used. 

The most popular hashers nowadays are 
as follows: 

– Single-screw hasher LPK-1000 V. It is 
intended for non-stop grinding of the grain 
paste. Its widespread use is connected with the 
following advantages: high capacity, 
simplicity of the main mechanism design, 
easiness of assembling and disassembling for 
sanitization, ease of use and reliable 
performance. 

All case parts including the frame and 
lining panels are made of stainless steel. 

Technical Specifications of the hasher 
are: 

productivity – 1100 kg / h, 
bootable volume bowl - not more than 

135 liters, 
nominal diameter of the outlet lattice – 

114 mm, 
installed power - no more than 9 kW, 
weight of the hasher – 443 kg. 
– Hasher MP-160. Its compact size, 

medium load height and high reliability are the 
main advantages. 

The height of charging hopper will allow 
booting using a lifting device and manually. 
Hasher is equipped with all accessories 
necessary for operation. A wide range 
replaceable lattices provides a grain mixture of 
different degree of crushing. 

Technical Specifications of the hasher 
are: 

productivity – 3000 kg / h, 
bootable volume bowl – not more than 

70 liters, 
nominal diameter of the outlet lattice – 

160 mm, 
installed power – no more than 15 kW, 
weight of the hasher – 815 kg. 
- Hasher K6-FVP-160 is designed for 

continuous grinding of the grain mass. 
Hasher: K6-FVP-160 is used for 

secondary and fine crushing. During operation 
hasher has several technology advantages, 
such as a hasher MP -160, namely: 

• high productivity, 
• simplicity of design basic mechanisms, 
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• ease of assembly and disassembly for 
sanitary treatment, 

• ease of use, 
• reliability. 
Technical Specifications are: 
productivity – 4000 kg / h, 
bootable volume bowl - not more than 

270 liters, 
nominal diameter of the outlet lattice – 

160 mm, 
installed power - no more than 32.2 kW, 
weight of the hasher – 1200 kg. 
Dispersing gives the opportunity to 

improve consumer properties of finished 
products. Such grinding completely exclude 
the presence larger solid particles of grain. 

Grain mass becomes homogeneous and 
free from solids particles of grain after 
processing in a grinder or a hasher. At 
chewing crumb flour products whole grain 
wheat is fully consistent crumb of bakery 
products made from flour. 

The use of cutters, which are used in 
shops for the production of sausage products is 
particularly interesting for the fine grinding of 
the grain mass. 

In the processing in cutter the grain mass 
finely crushed and transformed into a 
homogeneous smooth paste. 

Machine-instrumental scheme of 
production baked products from whole grains 
of wheat using the cutter is shown in Fig. 2. 

When using a cutter in the processing 
line according to our technology there is no 
necessity to use dough-mixing machines as the 
cutter both disperses and mixes the grain paste. 

Аre very popular with Russian and Ukrainian 
buyers. Electrolux concern [8]: 

- Cutters of the French company Robot 
Сoupe. 

The cutter consist of structure on which 
are mounted its main parts: 

bowl, which rotates on a vertical shaft 
and is intended for supplying a product under 
the knife, 

cutterhead comprising a set of knives 
(usually two or more units) for cutting the 
product and mixing, 

motor.  
Cutters Robot Coupe developed to 

prepare thin mincemeats, whipped cream, 
emulsion, for grinding and kneading dough in 
the shortest possible time, and for chopping, 
ensuring high quality of the final product. 
They are compact, low noise, equipped with 
powerful ventilated motors, which provide 
efficient work even with meat and dough. 
Direct drive without a belts or Gearwheels 
transmission provides a maximum power. 
With using the convenient and ergonomic 
handles bowl cutter can be moved with one 
hand. All working parts of the device are easy 
to clean. We propose to use these cutters for 
chopping soaked grains. 

Robot Coup offers the most complete 
range of desktop cutters with bowls the 
volume between 2.9 and 60 liters [24]. 

Advantages cutters Robot Coupe: 
Accuracy. Pulsation mode improves 

accuracy of cuts. Some models have an 
adjustable rate that provides a variety of uses 
and a wide selection of prepared dishes. 

 
 

 

Fig. 2. Machine-instrumental scheme of production baked products from whole grains of wheat in food processing 
industry: 1 – hand sieve, 2 – scales, 3 – bowl, 4 – grinding  cutter, 5 – production table, 6 – trays, 7 – equipment for 
proofer of dough pieces, 8 – equipment for baking products, 9 – shelving unit of finished products 
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Low rise blade can operate effectively 
even with a small amount of the product. 

Induction motor, which is designed for 
intensive work is characterized by high 
reliability and durability. 

Effective system of protection in all 
models: When opening the cover machine is 
switched off. Also has a function of forced 
stoppage of the knife. 

Models cutters from R8, have additional 
accessories to create a vacuum in the bowl as 
you work [23]. This improves the quality of 
the final product. 

Speed of base models is 1500 rev / min, 
and it is the most effective arrangements for 
majority of products. Models with additional 
speed 3000 rev / min (from R4) reduce the 
cooking time twice and give a greater degree 
of grinding. 

Models with an index V.V. equipped 
with a smooth control of speed from 300 to 
3000 rev / min, individual models – from 50 to 
3000 rev / min. (R10V.V.). 

- Cutters Italian brands Sirman, Fimar, 
Mastro and Gam. 

Cutters of these brands can split up (nuts, 
crackers, chocolate, and even knead dough as 
the dumplings), chop meat (large chopped, 
finely chopped and chopped whipped mass), 
grind any food (onion, dried apricots, prunes, 
crab sticks, squid, boiled meat, cheese, boiled 
eggs and grains, etc.). 

The grinding depends on the time work, 
so the cutter is easy to form a product of fine 
grinding (chopped whipped mass, soufflés, 
pates). 

Knives-nozzles are made of solid steel 
with a wavy blade, which is subject to heat 
treatment. 

For continuous operation, the cutter is 
used high-ventilated motors. 

The motor and bowl are located nearby, 
allowing you to isolate heat from the 
processed product. 

The speed variator enables control 
power. 

The system of double microswitch on the 
cover ensures safety level when conveying the 
cutter. 

Cutters Italian brands Sirman, Fimar, 
Mastro and Gam are widely popular among 
chefs of restaurants, cafeterias, pastry shops, 
due to its reliability, stable operation. 

Concern Electrolux (Italy) offers cutters 
under the brand name Dito-Electrolux. It 
aggregates one-and twospeeds or continuously 
variable speed blades. All models cutters are 
arranged on the tables. They are structurally 
similar and consist of two parts: a durable 
aluminum frame and stainless steel bowl with 
a clear plastic lid. Inside the enclosure is an 
electric motor that spins the blade shaft. 
Cutters are equipped with smooth or serrated 
knives. As accessories are offered special 
knives, scrapers for mounting on cover, 
coasters made of stainless steel. 

Several cutters are unique in its 
characteristics. For example, in aggregates of 
K 45/55/70 useful volume of the bowl is 75% 
of the rated value - today it is the largest on the 
market, the volume of real holding capacity of 
this class of cutters. Aggregates in this series 
are equipped with a powerful asynchronous 
motor that can withstand continuous operation 
in a professional kitchen. The frame is made of 
aluminum in order to effectively dissipate the 
heat working motor. Because of this motor 
requires no additional cooling system 
(including ventilation slots in the bottom of the 
frame, through which moisture can get into the 
electrical components). All models with 
adjustable speed maximum speed is increased 
to 3300 rev/min. 

Cutter Dito-Electrolux K series can be 
used not only in a professional kitchen, but 
also in health care and child care centers to 
prepare meals for special diets and diet menus 
[29]. These units are designed for crushing the 
solid ingredients, for the preparation of meat 
and minced pates, for mixing and emulsifying 
sauces, mousses, for pureeing of cooked and 
raw vegetables, including those of raw carrots 
and raw red cabbage, which, being hard and 
fibrous products, are considered to be complex 
for uniform grinding. 

Cutters Dito-Electrolux feature button 
pulsed mode, which is necessary for grinding 
solid products in the initial stage of crushing 
and at the final stage, for any product. 
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Operator safety is guaranteed by the limit 
switches and safety devices. Motor can not be 
started if the cover of cutter is open, or if the 
bowl is missing or incorrectly installed. When 
the cover is opening, the motor stops, which 
guarantees the safety of the operator and 
protects him from splashes. 

We consider that this brand cutter ideal 
for grinding soaked grains. 

The brands Celme (Italy), JEJU 
(Taiwan), LA FELSINEA (Italy), 
YAZICILAR (Turkey) and Torgmash 
(Belarus) are less popular but nevertheless 
they are well bought too. 

A series of professional cutters satisfies 
the needs of any modern kitchen in a short 
time. 

CONCLUSION 

1. Based on analysis of equipment for the 
production of whole-grain wheat from whole 
grain of wheat we concluded that it is 
preferable not to use a specialized line but a 
multibusiness line equipment, which enables 
to produce several types of farinaceous 
products, including bakery products from 
whole grain wheat. 

2. A promising direction for the 
production of grain products is the use of 
conventional equipment for the processing of 
the other raw materials, such as meat. 

3. We have developed a new technology 
of bakery products from whole grains wheat, 
which allows the use of traditional equipment 
meat industry with a minor modernization for 
the production of baked goods. 

4. Based on the literature review, we 
proposed to use lattices of holes with a 
diameter of 5 mm and 3 mm in the hasher and 
in the industrial grinders  as the upgrading 
equipment for grind the grain mass.. 

5. For the production of bakery products 
from whole grains of wheat should be used or 
hasher (industrial grinder) together with the 
dough-mixer machine or should be used cutter 
that allows to conduct grinding and mixing 
operations on the same machine. 
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ПОДБОР ОБОРУДОВАНИЯ ДЛЯ 
ПРОИЗВОДСТВА МУЧНЫХ ИЗДЕЛИЙ ИЗ 

ЦЕЛЬНОГО ЗЕРНА ПШЕНИЦЫ С ДОБАВКОЙ 
ГИДРОЛИЗАТА ИЗ МОЛЛЮСКОВ 

Инна Дейнека, Елена Киреева,  
Дмитрий Крамаренко 

А н н о т а ц и я . В статье проанализированы 
основные виды оборудования, которое можно 
использовать для диспергирования зерновой массы. 
Исследованы популярные марки оборудования для 
измельчения как отечественного так и зарубежного 
производства. Даны рекомендации по подбору 
оборудования для производства мучных изделий из 
цельного зерна пшеницы с использованием 
гидролизата из моллюсков. 
К лю ч е в ы е  с л о в а . Промышленная мясорубка, 
куттер, волчок, зерновая масса, гидролизат из 
моллюсков. 

 

 


