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CUSTOMER SERVICE MANAGEMENT IN A BOARDING HOUSE
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ABSTRACT

This paper serves as documentation for designing an application of customer service management
(CSM). The goal here is to introduce the topic and give a summary of several issues that the
accommodation units are generally challenged with. We will therefore present the benefits of the
applications pertinent to the customer service management (CSM). Similarly, we are going to follow
up on the problems of such boarding house in Sinaia and the advantages derived from the
implementation of the CSM application in dealing with them and how this application actually
operates.

1. INTRODUCTION

The customer service management systems generally intend to study the behavior of the
customers, in order to provide them with full satisfaction. These systems collect information
about the customers, organize is after certain criteria and examine them, so as to create market
segments that the company is able to cover, depending on the requirements and expectations
of those specific customers.

The first leverage of the CSM technology- relying system is the ability of using and
building customized databases and, also, the reduction in the costs of consumables (paper,
pens) that are traditionally used in abundance.[1]

A CSM system mainly improves the performance in business by increasing the
satisfaction of the customers and building the customer loyalty.

Satisfaction of customers Business performance

*Meeting expectations Customer +Customer retention

*Understanding the loyalty +Customer retention
requirements

Figure 1. Chain of customer satisfaction
(from Francis Buttle, 2009, p.43)

The list of the benefits in the CSM systems includes:
e sales maximization;
e costs reduction;
e acquisition and retention of the profitable customers.
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2. PAPER CONTAIN

The idea of designing a CSM application in a Sinaia boarding house has come about after
identifying this particular need. This establishment, almost one year old in this industry, does
not have such system implemented and it is facing other issues that relate to this line of

business.

Identified issues

The lack of a CSM system

Insufficiency of the value packages
for each type of customer

[[]  Losses upon last-minute booking
cancellation
[[] Multiple days booking customers
failing the reservation

Figure 2: Issues to be identified at the “Anotimpuri’ boarding house in Sinaia

The application aims to find solutions in this case. Moreover, the application will be able
to generate certain reports on the up-to-date activity of the boarding house, based on the data

introduced by the user, and also certain prognoses.

Retroactive results

¢QOccupancy rate for the last year,
month or week.

+Knowledge of the customer
profile.

#Statistics related to the number of
complaints within a period of time.

+Statistics on the occupied rooms
depending on the average expenses

of the customers.

Future results

#QOccupancy prognosis.

+Generation of value packages,
depending on the customer
profile.

#Possibility of changing booking
in real , if any cancellations.

¢ldentification of the most
profitable customers within a
period of time, considering the
profit derived from them

Figure 3: Results of the CSM application

The objectives of the application can be as follows:

1. Profit increase by attracting customers and building their loyalty - The possibility of
customized value packages, depending on their preferences (for instance, seasonal

packages).

2. Reduction of costs regarding the administration of the information in the databases,
lowering the marketing costs (by sending the value packages to the customers via

internet or mobile phones).

3. Determination of the occupancy rate of the boarding house for a certain period of time

by identifying certain pertinent variables to help calculating this indicator.
The benefits of this application are listed below:
a. the existence of a database, completed with information on customers;
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b. establishing better relations with customers and keeping them posted about the value
packages, depending on their needs (for instance, the boarding house will have a value
package for the month of June if a customer wishes to have a holiday time during that
month)

c. knowledge and fulfilling the requests of the customers, thus increasing their satisfaction
level;

d. solving the complaints made by the customers;

e. attracting and retaining the profitable customers, i.e. those customers who have the
possibility of re-acquisition of the service and state their desire of doing so;

f. profit maximization by meeting all the above criteria..

The occupancy prognosis is probably the most important function of this application.
This prognosis provides the boarding house management with information about the:

e future earnings;

e what value packages should be applied so as to increase the demand, if needed,;

e seasonal employment of cleaning staff, on condition that a busy time is foreseen ahead.

The prognosis of the occupancy rate can be done for any month in the next year,
depending on the capacity of the boarding house in regards to the number of rooms..

The occupancy rate will be an indicator that will encompass more variables, such as;

A. the number of rooms already booked for the month X under discussion;

B. the coefficient of the booking cancellations;

C. the occupancy rate of the boarding house in the same month of the previous year;

D. the occupancy rate of the city in the same month of the previous year;

E. the number of customers who expressed their desire to come back but they have not yet
made the reservation;

F. the time when these customers take their vacation time;

G. the average time spent on vacation by such customers;

H. the predominant weather forecast for the month being examined.

We should consider that the case study is about a boarding house with 8 rooms to be
booked during a month could be 240 bookings/room/night (8 bookable rooms/night * 30
days/month).

Starting from the above, we calculate the number of reservations/room/night (R) that will
be surely honored:

R= Ax(1-B) (1)
where A = number of booked nights for the month X;
B = coefficient of the booking cancellations.

All these lead to the fact that the possible number of reservations/room/night ca be equal
with:

Nr.nop.en = 240 — R 2)
Nr.nop.ier = 240 — A * (1 — B) 3)

This number R of reservations/room/night corresponds to an initial occupancy number
(Go):

Go' = = 4)

240
Go' =22 (5)
From now on, the other variables will join the calculations. They will be given scores
with a maximum of 50 points; depending on the final score, Go  will be calculated
(intermediary occupancy rate) that will be added with Go’ (the initial occupancy rate), thus
resulting the forecast occupancy rate (Gop) for the boarding during the month of X being
examined.
For the variables C and D, the scores will be given, as seen in table 1.
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Table 1. Setting the C and D variable points

The occupancy rate of the pension City occupancy (D) in the same
(C) in the same month of the month of the previous year (%) Scoring offered
previous year (%)

0-10 0-10 0

10-20 10-20 1

20-30 20-30 2

30-40 30-40 3

40-50 40-50 4

50-60 50-60 5

60-70 60-70 6

70-80 70-80 7

80-90 80-90 8

90-100 90-100 9
100 100 10

The variables E (number of customers who expressed their desire to come back but they
have not yet made the reservation), F (the time when these customers take their vacation time)
and G (the average time spent on vacation by such customers) will be looked at, jointly.

The initial number of reservations/room/night that customers might make who said they
might come back to the boarding house:

Nruop =E * G (6)

Based on the variable F, the percentage of the customers taking their vacation in the
month X out of the total number of customers who expressed their desire to come back but
they have not yet made the reservation will be calculated and a value Pclx will be calculated
and then we will have a value depending on the other 2 (Nr.nop and Pcly), therefore giving
scores, as in table 2.

Table 2. Determining the E, F and G variable scores

Pcly,  Scoring offered

0-10 0
10-20 1
20-30 2
30-40 3
i 060 s
Nr.nop < Nr.nop.ies 60-70 6
70-80 7
80-90 8
90-100 9
100 10
0-10 1
10-20 2
20-30 4
30-40 6
It 40-50 8
50-60 10
Nr.nop > Nr.nop.ef 60-70 12
70-80 14
80-90 16
90-100 18
100 20
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In case the number of reservations/room/night that can be made by the customers who
expressed their desire to come back is higher than the number of the reservations/room/night
being left, scores from 1 to 20 will be given, in order to increase the occupancy rate to a
realistic value.

Since the number of customers is larger than necessary and they wish to come back to the
boarding house during the interval being examined, this will lead to a 100% occupancy rate,
even if only a part of them will be able to be accommodated until the maximum capacity of
the establishment has been reached.

The scores for the variable H (weather forecast) are divided into 2 categories:

1. The interval under consideration coincides with one of the following months:
November, December, January, February and March.

Table 3. Determination of variable scores H - case 1
Weather Forecast (H)  Scoring offered

Snow 10
Sun 8
Cloudy 6
Rain 4
Blizzard 1

2. The interval under consideration coincides with one of the following months: April,
May, June, July, August, September, October.

Table 4: Determination of variable scores H - case 2
Weather Forecast (H) Scoring offered

Sun 10
Cloudy 7
Rain 4
Heavy rain - 1

When taking into account the items above, «a is calculated.

Table 5: Calculation of o

Final Score a

(Amount of points offered) (%)
0 0

0-5 10

5-10 20

10-15 30

15-20 40

20-25 50

25-30 60

30-35 70

35-40 80

40-45 90
45-50 100

After the application has generated all the results, the forecast occupancy rate (Gop) is
obtained:

Go' = ax(1—-Go) (7
Gop = Go' + Go'(%) (8)
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When analyzing the activity at the boarding house, it can be noticed to have had good
results in less than one year since its opening (the anniversary is for this June), as follows:

Table 6: Statistics Pension "Anotimpuri" Sinaia

Number of Overnight Number of bookings/

Month . . Income  Costs
tourists stays room/night
June 2016 11 11 5 1480  2022.45
July 2016 115 190 93 5200 1557.32
August 2016 136 323 154 11024  2837.93
September 2016 79 144 71 6834  2544.12
October 2016 96 188 94 7712 2233.82
November 2016 67 134 65 8184 1801.24
December 2016 54 134 67 9830 2318.94
January 2017 49 96 41 6207 2847.88
February 2017 97 215 105 7461 3069.88
March 2017 89 145 68 6194 3423.95
April 2017
(up to 20 April 105 229 112 9824  2247.77
2017)
Total 898 1809 875 79950  26905.3

3. CONCLUSIONS

In terms of the future actions of the boarding house, this establishment is on its way of
being given the 3-star distinction.

Similarly, there is an ongoing process for the improvement of the services provided,
thanks to being receptive to the suggestions of the customers on both the online sites where
the boarding house is advertised (booking.com, turistinfo.ro) and also via the surveys being
handed at its location.

Another potential action is to implement this CSM application so as to solve all the
issues, since there is an estimation of profit increase as a result of the generation of value
packages, depending on the foreseen occupancy rate.
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ABSTRACT

The present paper features a case study conducted within the “Apele Romane” National
Administration concerning the correlation between the impulse and the performance of the employees.
One of the goals of this establishment is to achieve a pleasant work environment, since the company
development relies on the staff inner impulse.

In order to come to the Performance Management System, we have implemented the following
stages: increasing the expectations towards the performance between the manager and the employees
and the monitoring of the performance evolution. This process of performance monitoring needs to be
approached from two angles, such as the performance of the team members, as well as the
performance of the entire department. Similarly, the monitoring has been done by including five basic
fields: results, efficiency, progress, methods and procedures and practices.

1. INTRODUCTION

The impulse is an intricate phenomenon, close to a trigger, by means of the strategies
implemented and by how it is really perceived. Motivation is thus seen as the impulse area,
where the latter is the practice for the former, since an efficient impulse activates the
motivation.[3]

The impulse starts with the highlight of the demands and needs, where they are a primary
source of the actions, since any deficiency leads to a need. The demands/needs are considered
as physiological or psychological states, hypothetical constructions that can be deduced from
the behaviors manifested by a person.

This is the reason why the demands represent conditions of a biological or psychological
nature, whose satisfaction is aimed at maintaining a balance. The impulse starts from the lack
coming from the non-satisfaction of a need and ends with the effort made to satisfy that need,
via a motivated and focused behavior towards the desired goal.

2. PAPER CONTAIN

The first stage in the Performance Management System is to increase the expectations
towards the performance along with the employee. The agreement between the manager and
employees in terms of their future duties is fundamental for an efficient management.

This agreement needs to include the description of the duties to be performed, of the
results to be reached and the priorities in scheduling the work timetable. Such an agreement
becomes the ground of the performance management and provides the employees with the
direct motivation and the direction they should adopt in doing their duties. Similarly, this
gives a means of control and a basis of evaluation of the employees and their efficiency.
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In a nutshell, the increasing of the expectations towards the performance is mainly an
issue pertinent to definition and clarification.

The principal components of the performance standards can be: the title (to identify the
employee who will be subjected to those standards), the field of results, the performance
indicators and the standards set up for each of the indicators.

The performance requirements cover a wide range of duties and responsibilities assigned
to an employee. These employees need to get involved in the increase of the performance
expectations that are work implemented for two reasons:

1. The employees hold valuable information that can contribute to building the

corresponding expectations.

2. The employees will have an easier time to accept the imposed conditions, since they

have helped with their creation.

The monitoring of the performance evolution is the second stage in the Performance
Management System. This process of monitoring is usually overlooked by the managers over
other issues deeming more important; the bottom line is that the lack of a systematic method
to monitor the evolution is less likely to lead to the desired outcome.

This process of performance monitoring needs to be approached from two angles, such as
the performance of the team members, as well as the performance of the entire department.
Similarly, the monitoring has been done by including five basic fields: results, efficiency,
progress, methods and procedures and practices.

The monitoring of the results will contemplate the following elements — the quantity of
results, the quality of results, the compliance with the deadlines, the profit and costs. The
performance monitoring can be done via the personal inspection, contact with the customers,
bookkeeping, midway progress verifications, audit.

To be functional and viable in a competitive world, the companies need to motivate their
people into doing the ensuing actions:

e to join the company and keep working for it;

e to fulfill the duties in their job descriptions;

e to adopt a creative, spontaneous and innovative behavior.

The “Apele Romane” National Administration is a public institution of a national
interest, with legal personality that operates on a basis of administration and economic
autonomy.

This Administration is a single operator for the natural or upgraded surface water
resources, irrespective of the acquisition title of the development holder and for the
underground water resources, regardless of their nature and related facilities, to which
purpose it will allot the right of use of the water resources with their natural potential, within
the law, save for the ones explicitly stated in the current specific regulations.

The resources are elements of the organization and they are featured as tangible or
intangible. To examine the different categories of resources, their classification upon content
(financial, human, physical, etc) is frequently used, along with the manner of their functional
use within the company (production, marketing, personnel etc).

The conclusion from the value chain analysis VRIO was that the human resource holds a
crucial role in the institution is a true pillar.

The company in this case study is well known at the national level, which means that has
a large number of employees and is in need for a good management of its human resources.
Hence, more motivational theories are implemented so that the personnel are able to fulfill its
duties in a convenient manner.

An increasing importance is assigned to the need for comfort and satisfaction of the
employee at the work place, which has turned into a trend for the large companies. One of the

410



objectives of the “Apele Romane" National Administration is to achieve a pleasant work
environment, since the company development relies on the staff inner impulse.

According to Maslow Pyramid of Needs, the employees wish to have their needs taken
care of, by fulfilling their duties with no limitation and with a corresponding effort for that
purpose. It is an obvious fact that this institution favors the participatory, hands-on style, and
the research shows that the outcome is positive, based on trust and cooperation.

When using the 5-managerial style grill, this company is associated with a balanced
style, i.e. a concern for both people and economic activity. For the employees, the
management organizes holidays, teambuilding and economic incentives for Christmas and
Easter. The style of this Administration is, hence, close to the team-based model.

To design an efficient management style, the managers have to take into account the
nature of the activity, of the group, the position of the leader and his/her qualities, the
organizational norms, etc.

A survey has been sent to circa 40 employees, which aim to forefront the motivational
factors acting upon the behavior of the employees. The survey includes 16 items of different
types:

» close questions with ranked answers, which request the surveyed people to order their
answers as suitable to their preferences;

» close questions with multiple choice, which allow the respondent to select the option
that defines him best.

For the validity of the sample, the following criteria had to be met:

» the respondents come from all the existent age groups;
» the respondents are both male and female;
» the respondents come from different age categories.
The first part of the survey intended to identify the needs of each employee and how to
satisfy them, while considering the below:
» balanced relations with the co-workers;
» working conditions;
» need for an intellectual development;
> the need for a superior responsibility;
» the job stability;
> the need for having a status and recognition from the others.

According to the analysis of the survey, we have the percentage distribution of the
motivational factors and the conclusion is that they are crucial for the employees and that
these people are satisfied by the company at an average level. While the satisfaction of these
needs is essential for the subjects, the activity conducted for this purpose is satisfactory.

The highest percentage is held by the wages (21%), followed by the working conditions
(18%) and the job stability (17%).
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Percentage distribution of motivational factors
12%

21%

H wage

® working conditions

M job stability

| work itself

B promotion

7% M superior recognition
superior responsibilities

1 organizational climate

17%

In line with Maslow theory upon the needs for assurance, labor security and safety, job
stability, these must be satisfied before the social needs of esteem and personal fulfillment. As
ERG Alderfer’s theory says, the needs related to existence are the ones that provide basic
requirements of the material life and the wages, working conditions and the job stability are
all pointing to these needs.

For this company, these results confirm that the employees are more interested in
financial rewards, relations with the co-workers and opportunities for promotion. This is why
the company management needs to pay a higher attention to the needs of the employees
related to the wages and the organizational climate, in order to have them concerned about the
quality standards and a more lucrative labor. This outcome can be also explained by the fact
that most respondents conduct a routine activity that does not require superior managerial
abilities and creativity.

A survey for 40 people has therefore been suggested in this context. According to the
analysis of the survey, we have the percentage distribution of the motivational factors and the
conclusion is that they are crucial for the employees and that these people are satisfied by the
company at an average level.

The answers to the survey also reveal that the employees are satisfied with the company
management, the working conditions and with the manner in which their leaders motivate
them for favorable results.

Level of job satisfaction

10%

B medium

M in mare masura
25%
to a small extent

Hm at all
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Another reason for this survey was to find out about the factors generating feelings of
dissatisfaction, where the employees had the possibility to select from items such as wages,
working conditions, vacation leaves, and the managerial behavior.

Factors that generate dissatisfaction

0
10% 30%

0%
m working conditions

H leave
I pause duration
B wage

i superiors' behavior

50%

The results state that half of the respondents are not content with the duration of the
breaks at their employment place. For 8 to 9 nine hours of work, they have a 20-minute break,
a 10-minute lunch break and two more 5-minute breaks.

With this information available, an explanation can be found for the above complaint.
Since most of the employees work in a sitting position, the company management must
consider their need for moving during breaks.

There is no preplanned schedule for the vacation leaves, as the employees are able to take
them in dependence on the work demands and the ongoing projects.

The same interval can vary from one year to another and, hence, the employees can be
taken aback by the busy or less busy times at the work place.

The survey also targets the effects that these factors have upon the employees and the
answer options are: an increased stress level, frustration, intent to quit, intent to call in sick,
lower involvement in work. The results are visible in the below graph:

59, 5% Effects of Work Satisfaction

55%

M increased stress levels

M the possibility of resignation
= frustration

M intention of absence

) .
20% = low involvement

An examination of this graph says that 55% of the respondents feel the in satisfaction at
work due to a surging level of stress, followed by 20% with the intent of quitting.

Since this research has proven that most employees are happy with the work
environment, it would be easier to pinpoint the ones that are slightly dissatisfied through an
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analysis of the behavior and performance or, better yet, via another similar survey so as their
state of mind does not turn contagious for the others. In other words, the management should
consider hiring a person to conduct activities pertinent to the Human Resources department,
along with the other employees, to identify their needs.

3. CONCLUSIONS

Following the quantity evaluation of the results and data interpretation, several
conclusions can be made:
¢ the institution meets the needs of its employees in a satisfactory manner, not as much as
desired, while 10% do not perceive it at all.
the working conditions are satisfactory.
the need of having a status and recognition from other others is acceptable.
the main motivational factor is the wages.
there is a possibility that a large number of employees be unaware of all the benefits of
the institution, which is the result of a defective communication between the employees
and the company system.
Several recommendations are derived here from to benefit the company management,
such as:
e designing a motivational politics with long-term objectives for the employees and the
organization.
e taking into account the complex series of needs that people have in reference to the
work place.
e accepting the fact that the contractual relation with the employees requires involvement
and commitment from both parties.

It would be extremely useful to adopt a democratic and participatory management style,
where the employees should be given the opportunity to have an active part in the
management process and communicate to their managers their ideas for stimulating the
innovation and creativity at the work place.
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ABSTRACT

The Colorado beetle (Leptinotarsa decemlineata) is an insect with origin in North America,
described for the first time in 1824. It feeds on plant tissue, making holes and grazing leaves surface.
Colorado beetle biological control is made by repeated spraying of chilli pepper infusion, concentrated
solution of onion peels or by sowing plants such as chrysanthemum, tagetes, coriander, marigold, etc.
in the damaged crop.

1. INTRODUCTION

The insect world depends to a large extent on the nature of the flora that provides them
with food, shelter and safety. If we consider that some insects are harmful, it implies that others
are useful. According to this idea, insect pests would be extra in nature, which would involve
neutralizing them. But the truth is completely different. Absolutely everything that exists in
nature is not extra. There is a trophic chain that makes the ecosystem we are all part of to
function the best way possible. Most of the time, when we talk about harmful insects and useful
insects, we take into account only the "human economy". Taking into account the "nature
economy," all insects on Earth are useful. Nature is organized in such a way that everything
depends on everything.

In Romania, the "ae" logo, fig.1, is used for certification-identification purposes and is
applied to the labels and packaging of organic food products.

National logo for National logo for EU organic farming
certified organic promoting organic logo
products products

Figure 1: Examples of “ae” logos [9].

Profitable potato production continues to be threatened by Colorado potato beetle,
Leptinotarsa decemlineata, the most destructive insect defoliator of potato in the world. Having
developed resistance to virtually all insecticides used against it, the beetle is considered one of
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the most severe agricultural pests in terms of insecticide resistance. Unfortunately, limited
commercial utility of biological, cultural and biotechnological control options means that
growers remain heavily reliant on insecticides [2].

This insect has a diverse and flexible life history that is well-suited to a variety of
environmental conditions. It is also extremely adaptable to adverse conditions, including those
created by humans in an attempt to control the pest. The beetles integrate diapause, dispersal,
feeding, and reproduction into an ecological “bet-hedging” strategy, distributing their offspring
in both space (within and between host habitats) and time (within and between seasons). As a
result, they are a very challenging pest to manage [1].

Originally from the North American continent, the high plateaus of Colorado, this beetle
was first reported in Europe in 1876, in Germany, with the first potato imports. It was later
reported in 1922 in France and in 1952 in Romania in Sapanta, in Maramures County. In our
country, its development area extends everywhere, especially where spontaneous solanaceous
species emerge.

Leptinotarsa decemlineata (Say.) (fig.1, 2) has 2-3 generations per year. It spends the
winter as a larva in the soil at 10-90 cm deep. In spring, they transform into a pupa, and adults
emerge from the end of March to the end of May. Then, there is a feeding period, when sexual
maturity occurs and afterwards takes place the mating. The eggs are deposited gradually on the
lower part of the leaves, in groups of 10-100. A female can deposit up to 2500-3000 eggs.
Incubation lasts 4-5 days and larval development 15-30 days, depending on temperature. Pupa
transformation takes place in the soil and lasts for 12-20 days. Adults emerge in early August.
In the steppe areas, a third generation may emerge [5]

5mm 5mm

Fig.2 — Leptinotarsa decemlineata (Say.)
a —eggs; b — nymph; ¢ — larvae; d — adult
[6]

Adults eat leaves, producing irregular perforations on the surface of the limb, and
eventually turning the leaves into skeletons. An adult can consume, in only two or three days,
the entire leaf surface of an eggplant, immediately after crop establishment. Young larvae
perforate the leaves in the form of small holes, and as they age, they eat leaves completely,
sometimes even the shoots. In the course of evolution, a single larva can consume a leaf tissue
area equivalent to 30-40 cm? [7].

Fig.3 — General body shape of Colorado potato
beetle (a — adult, b — larvae) [4]
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2. METHODOLOGY

According to their purpose, the methods used to combat pests that act on cultivated plants
are classified as preventive methods and curative methods.

Preventive, prophylactic or indirect methods apply either to prevent or to stop the action of
a pest attack.

Curative methods (neutralizing) or direct methods are designed to directly combat the pest
in a particular attack phase.

According to the means used, the preventive and curative methods of pest control are
grouped into the following categories: agrophytotechnical methods, phytosanitary quarantine
measures, use of resistant plant varieties and hybrids, physical methods, mechanical methods,
biological methods and chemical methods.

Colorado beetle attacks especially plants of the Solanaceae family (Figures 4, 5, 6). It is
associated with the potato storages and crop places where it acts as a pest, causing important
damage.

Not only crop plants are attacked by Colorado beetle. They attack some spontaneous plants
such as jimsonweed, black nightshade, laurel, henbane, belladonna, etc. Other plant species like
salad, garden orache, lucerne, etc. can also be attacked by chance. Tomatoes (Solanum
lycopersicum) are not only attacked by hibernating adults but also by larvae, nevertheless, in
very few cases they are found on bushes. Also, pepper is very little attacked by this pest.
Numerous eggs have been found on the weeds in potato crops, namely: foxtail millet (Setaria
sp), wheatgrass (Agropyrum sp), field bindweed (Convolvurus arvensis) and Johnson grass
(Sorghum Helapense), but larvae have never been found on these plants [17].

MINISTERE DE L'AGRICULTURE

— e —

LLE DORYPHORE
menace vos cullures de pommes de terre, DEFENDEZ-VOUS |

|
Tout foyer 1écent. 1l eat conmu, est un foyer éreint,
Tout foyer caché ou ignoré est une souree de NOMBREUX FOYERS NOUVEAUX

Recherchez le Doryphore dans vos champs et si vous le
ouvrez, signalez-le sans retard & la Aairie.

Fig.4 — Colorado potato Fig.5 — "Ministry of Fig.6 — Potato plant
beetle destroying a crop [3] Agriculture. Potato beetle defoliated by beetle larvae
threatens crops, Fight!". Old [12]

postcards [12]
Over the years, researchers have conducted numerous studies on the predators, parasites

and pathogens that reduce the population of this pest, with a favourable impact on the
development of potato culture. These natural enemies of Colorado beetle are shown in Table 1.

417



Table 1: Main natural enemies of the Colorado beetle [11]

Type Species Classification | Stage attack Geogarrt[;hlcal
Chr;ysomelobza mite adults U.S., Mexico
labidomerae

. Colombia,
Edovum puttleri hymenoptera eggs Mexico, U.S.
Anaphes flavipes hymenoptera eggs U.S.
Myiopharus aberrans diptera adults U.S.
Parasitoid Myl.ophgrus dor)'/p'horae d¥ptera larvae Canada, 'U.S.
Meigenia mutabilis diptera larvae Russia
. ) adults,
Megaselia rufipes diptera nymphs Germany
Hetem.rhabdms nematode adults cosmopolitan
bacteriophora
Heterorhabditis .
heliothidis nematode adults cosmopolitan
. . eggs, larvae,
Lebia grandis (fig.6) coleoptera nymphs U.S.
fgg p;;damza convergens coleoptera eggs, larvae U.S., Mexico
Euthyrhynchus floridanus hemiptera larvae U.S.
Oplomus dichrous hemiptera eggs, larvae Mexico
Predators Perillus bioculatus (fig.8) hemiptera adults, eggs, Canada,‘ Us,
larvae Mexico
Podisus maculiventris .
(fig.9) hemiptera larvae U.S.
Pselliopus cinctus hemiptera larvae U.S.
Sinea diadema hemiptera larvae U.S.
Stiretrus anchorago hemiptera larvae Mexico
Bacillus thuringiensis . U.S., Canada,
e bacterium larvae
subsp. tenebrionis Europe
Pho?orhabdus bacterium adults, larvae cosmopolitan
Pathogens luminescens
. . North America,
Spiroplasma bacterium adults, larvae
Europe
Beauveria bassiana ascomycete | adults, larvae U.S.

(fig.10)

A method to attract insects feeding on Colorado beetle larvae is to put, between the potato
rows, plants that attract these insects such as tansy, marigold, caraway, garlic, costmary, beet,

horseradish, coriander, catnip etc. Tagetes stops the invasion of nematodes and other pests.
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l Fig.7 - Lebia gra

Fig.11 — Beauveria bassian [13]

Another ecological method to combat Colorado beetle is spraying a solution obtained by
infusing chili peppers. To prepare this solution, we need 10-20 pieces of chili pepper, we add
boiling water and leave to infuse for 12-24 hours. Then dilute with water, add soap (40 gto 10
litres) or liquid soap to adhere better to the leaves. When the plant has grown enough (about
10-15 cm), we powder poultry manure on pre-moistened plants, but even better, concentrated
solution of onion skins. This procedure should be done approximately 3-4 times a summer [8].

Another non-toxic method to prevent Colorado beetles from attacking crops is to sprinkle
diatomaceous earth on the soil around the plants and on the leaves. This procedure must be
repeated after each rain.

In Teleorman County, within a private farm, chrysanthemums were planted among the
potato rows to avoid potato crop chemicalization in order to fight against Colorado beetle.

On the experimental plot four potato rows were planted at regular distances, next to them
being planted a single row of chrysanthemums (a mixture of varieties and species), at a distance
of 35 cm between plants on the row, with the seedling material obtained by separating the bush.
For the potato crop, Desire and Ostara varieties have been selected, which are usually
susceptible to Colorado beetle attack.

Although during vegetation the potato plants didn’t receive any treatment against the pests,
no beetle was observed in the crop.

To verify the correctness of the conclusions reached after the first year of testing, the
experiment was repeated in the same place. Meanwhile, chrysanthemum bush grew more
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vigorous. The probability of a possible Colorado beetle attack was greater as the potato crop
rotation did not take place. Even this time, the Colorado beetle adults did not lay eggs on
chrysanthemum-protected plants. It is to be mentioned that outside the experiment area, the
Colorado beetle was present even in the crops treated with chemicals [18].

Researchers have shown that pyrethrin (the chrysanthemum insecticide) removes pests that
are dangerous for potato cultivation, such as the Colorado beetle. Pyrethrin-based synthesis
insecticides have been created for this purpose but they do not meet the requirements of organic
farming. Cultivation of chrysanthemums on rows intercalated in potato crops in rotation proved
to be an effective solution to fight this pest.

3. CONCLUSIONS

Organic farming is the most important source of healthy food for the individual.

To achieve this goal, researchers have tried to create efficient farming technologies based
on environment-friendly norms.

In the case of Colorado beetle, the use of mushrooms, insects and certain plants containing
repellents can be a good environmental practice in combating it.
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INFLUENCE OF KNEADING RATE ON KINETICS OF WHEAT
DOUGH STRUCTURE
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ABSTRACT
In recent years, the manufacturing processes of products based on wheat cereals, have been in
progress regarding the endowment with performant machines, equipment and installations. The quality
of the bakery products can be influenced by a number of parameters such as: the physical characteristics
of the bakery flour, the production process, the kneading rate, the kneading and the baking time.
This paper presents the influence of the kneading rate on the structure of the wheat flour dough
through the results obtained during of some experimental researches.

1. INTRODUCTION

Bread is a basic food, prepared by baking dough containig flour and water. It is popular all
over the world and is one of the oldest food in the world. One of the most important operations
in the bread making process is the kneading of the dough. The main purpose of the kneading
operation is to obtain a homogeneous mixture of the raw and auxiliary materials and at the same
time to obtain a dough with structure and vasco-elastic properties. Moreover, during kneading,
an amount of air is included in the dough, which is very important for the rheological properties
of the dough and for the quality of the final product [6].

Today, the study of rheological properties, with their implications in the bakery process,
has gained a great deal. With the help of the methods and equipment used, researches are being
carried out to establish the essential principles that contribute to the mechanical behavior of the
dough, in correlation with the physical structure of the dough, with the molecular structure of
the continuous protein phase in the dough and with the chemical reactions of the functional
groups [2].

The rheological attributes of the dough influence the volume and shape of the bread, the
elasticity of the core and shell, and also the maintenance of freshness. When the dough has
elasticity and extensibility large enough, the resulting bread is loose, with developed volume
and core with thin wall pores. If the dough is too strong (tenacious), the bread is undeveloped
with a dense core, and when the dough is excessively extensible, the bread flattens, has low
volume and coarse porosity [5].

2. METHODOLOGY

Christoph Verheyen and al. [1] studied the impact of different kneading speed on kinetics
of wheat dough structure, and in order to show the effects of different kneading velocities on
dough development, the power input for 80 rpm, 320 rpm, as well as for the standard speed of
200 rpm was plotted against the kneading time (figure 1).

The kneading time (20 min), the temperature of ingredients (20 °C), the water addition (60
%) and dough mass (5,000 g) were kept at constant levels.

It could be proven that with decreasing kneading speed the time required to reach the
kneading optimum increases.

'University Politehnica of Bucharest, Faculty of Biotechnical Systems Engineering, phone no: 0767236522, email:
munteanumaya@yahoo.com
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Figurel: Power curve of a 20 min kneading process performed with different velocities [1]

Despite the energy input being almost the same, the dough temperature varies from 30.3
°C at 80 rpm, 31.3 °C at 200 rpm to 32.3 °C at 320 rpm. There might be a change of apparent
viscosities responsible for elevating the temperature.

Despite an almost constant volume of the bread loaf, the bread crumb becomes significantly
softer with higher kneading velocities. A possible explanation could be a finer and more
uniform structure due to higher shear forces and a related elongation of gluten strands.
Microscopic images made with confocal laser scanning microscopy, presented in the following
illustration this hypothesis (figura 2) [1].

Wheat dough produced with slowkneading velocities features a coarser protein structure
with wide gluten filaments, while increasing velocities cause a much thinner and disrupted
network [1].

Figure 2: Slow —kneading speed  High — kneading speed [1]

Another study made by G.G. Codina and S. Mironeasa [3] showed that the mixing rate has
a great influence on the dough microstructure. The wheat flour dough network has been studied
using light microscopy (LM), atomic force microscopy (AFM), scanning electron microscopy
(SEM), transmission electron microscopy (TEM), confocal scanning laser microscopy (CSLM)
and epifluorescence light microscopy (EFLM) [3].

The research was carried out on 10 samples of different commercial wheat flour. The
chemical composition of the flour was determined according to the Romanian or international
standard methods: moisture (ICC Standard Method No. 110/1, 1982), protein content (ICC
Standard Method No. 202), wet gluten content (ICC Standard Method No. 106/1, 1984), gluten
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deformation index (SR Romanian Standard Method No. 90, 2007), ash content (ICC Standard
Method No. 104/1, 1990) and falling number index (ICC Standard Method No. 107/1, 1995)

[3].

The effect of mixing speed on the EFLM analysis of dough mixed for 3 and 5 min at
different speeds is shown figure 3. It can clearly seen from the obtained images how the amount
of the protein matrix increased with energy addition and therefore with mixing time and speed.
At low time and rate of mixing, the proteins are swelling and just begin to become
interconnected. At lower mixing are stretched into a continuous network and surround most of
the starch granules. Images show that the mixing of wheat flour dough at 80 (Figs. 3a and b)
and 160 rpm (Fig. 3c) leads to the formation of distinct areas of starch granules which are the
most visible, demonstrating structural inhomogeneity of the dough [10].

Mixing dough at higher speed, 250 rpm, led to the formation of a very finely homogenous
gluten structure with starch granules highly embedded in the protein matrix. The formed gluten
fibres completely surrounded starch particles and other dough components, having extremely
fine gluten strands and high resistance to breakage [3].

108 im

100 um s g 100 pm

Figure 3: Images of dough microstructure taken by EFLM: a) at 80
rpm for 3 min (5.01 (W-h)/kg), b) at 80 rpm for 5 min (8.70
(W-h)/kg), ¢) at 160 rpm for 3 min (10.78 (W-h)/kg), d) at 160
rpm for 5 min (18.73 (W-h)/kg), e) at 250 rpm for 3 min (19.96
(W-h)/kg), and f) at 250 rpm for 5 min (34.81 (W-h)/kg). Green
are starch granules, while red is protein [3]

Green - Starch granules; Red — protein

The obtained results for all samples recorded by the Mixolab device at different mixing

speeds (80, 160 and 250 rpm) is shown in Fig. 4. The patterns obtained during mixing, pasting
and gelling greatly varied with the mixing speeds used. Therefore, the variation in mixing speed
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modifies all the parameters registered on the curve by the Mixolab. It must be mentioned that
the first stage of the Mixolab curve is the only one that provides information about the wheat
flour dough rheological behaviour during the kneading stage comparable with those determined
by other rheological devices like Brabender farinograph. The rest of the curve shows dough
behaviour during heating and offers information about protein weakening, starch properties and
flour enzyme activity, simulating its behaviour during baking process [3].

2 - =
26 250 1 pm —c—-— 1%°

24 160 pm ———-

SO rpm

Torque/(N-m)
Temperature/*C

5 10

Time/min

Figure 4: Mixolab curves recorded at different mixing speeds (80, 160 and 250 rpm)
for good quality baking flour; S1=initial mixing, S2=protein weakening, S3=starch
gelatinization, S4=stability during baking, and S5=retrogradation are the stages

of Mixolab curves; pink curves indicate dough temperature [3]

L. Ruska and al., [4] conducted researches on doughs made up of four different types of
flour and mixing at different speeds (slow kneading, rapid kneading).
The operational program for obtaining the products was the following:

- with slow kneading, it was kneaded with a mixer with spiral at low speed for 18
minutes, then it was left to rest for 20 minutes, it was modeled, put in the form, left to leaven
(final fermentation) for 50 minutes, then the baking was done at 230°C for 35 minutes, cooling
in the form 2 hours, it was taken out of the form and cooled 2 more hours;

- with fast kneading it was kneaded with a mixer with spiral at low speed for 2 minutes,
then it was mixed at high speed for 8 minutes, it was left to rest for 20 minutes then it was
modeled, put in the form, then the final fermentation was done for 50 minutes, it was baked at
2300C for 35 minutes, it was left to cool in the form for 2 hours, it was taken out of the form
and cooled 2 more hours.

In tables 1, 2, 3, 4 are shown the influences of the kneading arm revolution on the bread
quality obtained from the sorts of flour F1, F2, F3, F4 at slow and fast kneading of bread.

Table 1: The influence of the kneading arm revolution on the bread quality at slow and
fast kneading from flour F1 [4]

Test Slow kneading Fast kneading
Volume m>/100g 305 315
Porosity % 74 76
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Elasticity %

04

94

Acidity 0

2.6

2.6

Organoleptic estimation

Taste and smell specific to
the product, golden
yellowish peel, crumb with a
uniform
porosity

Taste and smell specific to
the product, golden
yellowish peel, crumb with a
uniform porosity

Table 2: The influence of the kneading arm revolution on the bread quality at slow and

fast kneading from flour F2 [4]

Test Slow kneading Fast kneading
Volume m>/100g 315 330
Porosity % 75 78
Elasticity % 94 94
Acidity 0 2.6 2.6

Organoleptic estimation

Taste and smell specific to
the product, golden
yellowish peel, crumb with a
uniform porosity

Taste and smell specific to
the product, golden
yellowish peel, crumb with a
uniform porosity

Table 3: The influence of the kneading arm revolution on the bread quality at slow and

fast kneading from flour F3 [4]

Test Slow kneading Fast kneading
Volume m’/100g 310 330
Porosity % 78 78
Elasticity % 94 94
Acidity 0 2.5 2.5

Organoleptic estimation

Taste and smell specific to
the product, golden
yellowish peel with a darker
shade, crumb with a
uniform porosity

Taste and smell specific to
the product, golden
yellowish
peel with a darker shade,
crumb with a uniform
porosity

The influence of the kneading arm revolution on the bread quality at slow and fast

kneading from flour F4. Tabelul 4[4]
Test Slow kneading Fast kneading
Volume m>/100g 325 280
Porosity % 78 74
Elasticity % 94 88
Acidity 0 2.6 2.6

Organoleptic estimation

Taste and smell specific to
the product, brown
yellowish
peel, crumb with a uniform
porosity, slightly breakable

Taste and smell specific to
the product, brown
yellowish
peel, crumb with a uniform
porosity

After the analysis of the results, it is found that the changing of the mixer’s arm
revolution, with which the dough kneading takes place, influences the physico-chemical
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characteristics of the finished product. By comparing the products obtained through higher
revolution of the mixer’s arm with the ones obtained through a slower kneading (low revolution
of the mixing arm), it has been noticed that the changes are influenced by the amount of gluten
and its qualities. Thus, at the products obtained from flour F1, F2, F3 through mixing at a higher
revolution, it is noticed an improvement of the characteristics, like volume and porosity, while
at the products obtained from flour F4 it can be noticed a significant decrease of these
qualitative parameters [4].

The growth in volume and porosity of the tests obtained from flour F1, G2, F3 through
mixing at a higher revolution is due to the higher content of gluten. Characteristic of the
mechanical development of the dough is the quantity of energy and the speed with which it is
transmitted to the dough. The specific energy consumption for the sorts of flour with a higher
content of proteins is bigger (25-35 kJ/kg dough). The most significant growth could be noticed
at the products obtained from flour F1 and F2. This can be explained through the fact that these
sorts of flour, besides the higher content of gluten, they have a lower deformation value, which
denotes a tighter connection between gluten proteins, which, when more intensely kneaded,
they were in a small extent fragmented, in this way increasing the dough’s elasticity [4].

3. CONCLUSIONS

As a results of the presented experiments, it was concluded that at 250 rpm the protein
network is more compact and continuous than at 160 and 80 rpm. The amount of starch granules
is low as the mixing speed increases [3].

The dough preparation method influences a lot the organoleptic characteristics of the
finished product, therefore those obtained by slow kneading are much more superior from this
point of view (taste, aroma) but in the case in which some technological qualities of the flour
are inferior (gluten’s quantity and quality), the finished products obtained through this method
are much more reduced qualitatively (volume, porosity) [4].
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ABSTRACT

Nowadays, according to the data from WHO, more than 80% of the total world population uses
medicinal and aromatic plants in phyto-therapeutic purposes or as food supplements. The need to
satisfy consumer demands has determined: the increase of surfaces cultivated with these species, the
modernization of growth technologies to obtain high yields of plant raw materials, with a high content
of active principles. The paper presents the study on the capability of the experimental model of a
technical equipment called SPM-0 (equipment for sowing medicinal and aromatic plants) to fulfil one
of the conditions determining an optimum sowing process. This refers to achieving the sowing norms
provided in the crop technologies. The assessment was conducted by analysing and interpreting the
results obtained from the verification performed on the test stand, for a sowing station with mechanical
distribution, belonging to the SPM-0 equipment, using various medicinal and aromatic plant seeds.

1. INTRODUCTION

For thousands of years, medicinal and aromatics plants have been recognized and they are
widely used as an important source for the treatment and prevention of various diseases [1].
The therapeutic action of these species is determined by the presence of some bioactive
chemical components, also called active principles, which have effects on the entire
metabolism. Also, these substances do not accumulate in the human body, do not generate
adverse secondary effects, but can have multiple effects on human body, simultaneously acting
on the different processes or physiological states. [2]

For medicinal and aromatic plant crops, the quality of the plant material is given by the
content of active principles. It is conditioned by ecological factors, species zoning, crop
technology, biological value of the reproduction material (population, variety, hybrid, etc.)
[3]. The sowing process occupies an important place in the crop technology of these species,
its optimization implying a seed distribution at parcel level as even as possible, complying
with the demands of each species. The sowing depth also represents an important parameter,
influencing the optimum germination, reason for which it needs to be maintained precise
and constant at the prescribed dimension by each specific technology. [4, 5]

Sowing precision, materialized by obtaining constant distances between seeds on the row
is influenced by the interaction between seeds and different working bodies, by the way the
seeds reach the devices for soil distribution, the soil type as well as its degree of grinding.
However, it is accepted that the distribution device represents the essential body of a sowing
machine participating at achieving the sowing precision.

The quality of the seeding process in the case of medicinal and aromatic plants is strongly
influenced by the germination characteristics of seeds [6], by their purity, the mass of 1000
grains, the texture of seed surfaces, etc., which differ very much from one species to another.
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For this reason, in the case of using conventional precision sowing machines or of those for
small seeds, the results were not satisfactory [5].

The strong hereditary conservativism of some medicinal and aromatic plant species, as
well as the tendency to maintain the attributes characteristic for weeds (staggered germination
and low germination coefficient) make it necessary to adopt high sowing norms per hectare, in
the case of direct sowing in the field. Being part of crops with special destination, in general,
the seeds of these species are expensive. Thus, in order to avoid losses, many times it is
preferred to obtain the multiplication material in greenhouses and solariums, in the view of
replanting it in the field, at well-established times. A good quality uniform seedling ensures an
adequate crop in terms of uniform plant growing and developing [7].

In Romania, the growth of medicinal and aromatic plants is done mainly by profile
economic agents, together with small farmers, which dispose of relatively reduced land
surfaces. For the latter, INMA designed and built an Experimental Model for an Equipment for
seeding medicinal and aromatic plants, called SPM-0.

The paper presents a study on the capability of the SPM-0 experimental model to achieve
the seeding norms provided by specific crop technologies [7]. Also, implicitly, from the
experiments conducted were established the types of distributors adequate for sowing certain
species of medicinal and aromatic plants.

2. METHODOLOGY

The experimental model for the Equipment for sowing medicinal and aromatic plants
(SPM-0) is destined for incorporating the seeds of medicinal and aromatic plants in the soil,
greenhouses/solariums, as well as directly in the field, on medium and small parcels. SPM-0
(fig. 1) has in its componence the following subassemblies: 1.—sowing station; 2.—station
support frame; 3.—left handlebar tube; right handlebar tube; 5—handlebar; 6.—track marker; 7.—
support cable.

Figure 1: Equipment for sowing medicinal and aromatic plants, SPM-0

Through the left-right movement, the position of the two identical sowing stations on
the frame can change, depending on the distance between the rows. Adequate handlebar
adjustment can be achieved using the left and right handlebars, made of steel tubes with
high resistance. The row marker (pos. 6) was achieved in the shape of a metallic
construction, which can be sustained or lowered by the metallic cables (pos. 7). As in the
case of sowing stations, its position can be adjusted depending on the distance between the
rOws.
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In figure 2 is shown the main element of the equipment, represented by the sowing station
with mechanical distribution, fitted on the equipment’s frame. The sowing station is made of
the following subassemblies: frame (1), distribution device (2), drive wheel (3), compaction
wheel (4), scrapper for the compaction wheel (5).

Figure 2: Sowing station fitted on the frame of the sowing machine

The device for seed distribution (fig. 3) is made of the following main elements: 1 —
assembled housing; 2 — ploughshare; 3 — distribution disk; 4 — chain wheel; 5 — seed box; 6 —
axle; 7 — fixing piece; 8 — brush; 9 — scrapper.

9 3
Figure 3: Device for mechanical seed distribution (without cover)

The assembled housing was achieved as a welded metallic construction, on which and in
which the rest of the components are fitted. The distribution disk is fitted inside the housing
and is built in the shape of a cylinder, made of aluminium alloy, in order to avoid the
electrostatic charging of seeds. The orifices for seeds are placed equidistantly on the median
circumference of the lateral surface of the respective cylinder. The distance between orifices
determines the distance between seeds on the row. The disk with orifices (3) has the same
rotation frequency as the chain wheel (4), due to the common axle (6) and to the fixing piece
(7). The chain wheel is fitted in the exterior of the case, and through it, due to the chain
transmission, taking the movement from the drive wheel. The brush (8) together with the
scrapper (9) are fitted inside the housing. The brush has the role of taking out the seeds
remaining in the orifices, while the scrapper removes the excess seeds from the orifices. The
housing is closed by a cover that conceals the distribution disk. The area towards the
ploughshare (2) is open, in order to allow seeds to drop in the channel opened by it. The
ploughshare can operate at various working depths.
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To study the process of sowing medicinal and aromatic plants, the stand for determining
the sowing precision was used. The frame represents a main component, on which the sowing
machine’s stations can be fitted with the possibility to simulate the slope of the field between
0-12°. To this is added the electric motor with variable rotation frequency, thus allowing to
simulate working speeds between 0-12 km/h for driving the distribution devices of the sowing
stations.

The sowing station of the SPM-0 equipment was fitted on the frame, as shown in figure
4. The movement speed of the sowing machine’s operator (2 km/h) was considered as the
equipment’s working speed. The rotation frequency of the motor was adjusted, so that with
the help of chain transmissions to achieve the speed considered previously.

Keeping in mind that the distance between stations is 0.5 m, the circumference of the drive
wheel is approximately 1 m, the working speed v=2 km/h, it results that a 1 m? surface is
achieved after 2 complete rotations (of the drive wheel). Tests were conducted simulating
equipment movement on a 20m length, in order to achieve the cover of a 10 m? surface by the
2 sowing stations. The seeds resulted from the distribution of the seeding station were collected
in special capsules and then weighed using the analytical balance.

For samples were used seeds from the following species of medicinal and aromatic plants:
Valerian (Valeriana officinalis L.), Lemon balm (Melissa officinalis L.), chamomile
(Matricaria chamomilla L.), St John’s wort (Hypericum perforatum L.), Hyssop (Hyssopus
officinalis L.), Anise (Pimpinella anisum L.), Common yarrow (Achillea millefolium L). Their
physical characteristics are shown in table 1.

Tablel: Physical characteristics of medicinal and aromatic plants

Species Hectolitre weight [kg/hl] | WTG [g]
Valerian (Valeriana officinalis L 34.236 2.0272
Lemon balm (Melissa officinalis -L.) 68.602 0.5717
Chamomile (Matricaria chamomilla L.) 14.930 0.055
St John's wort (Hypericum perforatum L.) 42414 0.3615
Hyssop (Hyssopus officinalis L.) 51.206 0.9696
Anise (Pimpinella anisum L.) 46.167 2.0272
Common yarrow (Achillea millefolium L) 8.825 -

For the three versions of distribution disks used for tests, the differentiation element is
represented by orifice size. They were achieved at a diameter of: 2.2 mm, 2.7 mm and
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respectively 3 mm. Also, no matter the size, the orifices have an inclined position compared to

the vertical plane, thus their loading/unloading is performed easily, avoiding seed crushing.
For each species, the tests were performed with three repetitions, with the three versions

of the distribution disk. The results from the experiments are presented synthetically in table 2.

Table 2: Correlation between the distribution disk version and the sowing norm

Species Recommended sowing Disk orifice Seeq norm achieved
norm [kg/ha] [7] sizes [mm)] experimentally [kg/ha]
Valerian 3-6 ®2.7 6.5
Lemon balm 8-10 ®22 13.5
Chamomile 3-4 d 2.7 54
St John’s wort 3-4 D22 10.2
Hyssop 5-10 D®22 7.7
Anise 8-12 D27 8.5
Common yarrow 3-4 D3 34

3. CONCLUSIONS

After conducting the tests in the laboratory, a correlation was established between the size
of orifices in the distribution disk and the seeding norm [kg/ha] for each sample tested. For
some species, the seeding norm is a little higher. Taking into consideration the relatively
decreased germination degree of medicinal and aromatic plant seeds, this exceeding can be
permitted.

In the absence of specialized equipment, in the crop technologies of medicinal and
aromatic plants, is particularly recommended to use SUP21/29 sowing machines, equipped with
distributors for small seeds. This is the way large norms are usually distributed. To be easier
distributed using this type of equipment, due to their physical characteristics, depending on the
species, the seeds of medicinal and aromatic plants are distributed together with indicator plant
seeds of with inert materials (ex.: sand, corn flower, sawdust, etc.).

Compared to these, we consider as encouraging the results obtained in laboratory
conditions from testing the experimental model of SPM-0. Also, these results constitute an
important premise for experimenting SPM-0 equipment in exploiting conditions. Thus, it will
be equipped with the adequate distribution disk, depending on the species of medicinal and
aromatic plant.

The continuation of experiments on SPM-0 experimental model is indispensable, in the
view of achieving a specialized, efficient equipment, having a low cost price, being destined
for sowing medicinal and aromatic plants, on medium and small surfaces.
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ABSTRACT

The need to modernize agriculture and its related areas, namely livestock sector, finding new
technologies and advanced, intelligent technical equipment solutions that would cope with beneficiaries’
demands, increasing transformation efficiency; optimizing food products, reducing losses of raw
materials processing in the food chain as well as quality and safety requirements, are more and more
intense preoccupations of research in livestock field. Taking into account the importance of knowing
extrusion processing of soybean seeds, this paper presents some concentrated fodder processing
methods, the extrusion technology to obtain feed ingredients, the installation for soybean seeds superior
capitalization — IVSS and the advantages of using it.

1. INTRODUCTION

The quality of mixed fodder significantly influences the quality of animal products
obtained. From this point of view, fodder producers and farmers worldwide are facing serious
problems with food security, ensuring comfort for animals and the environment protection.

By its amino acid content, soybean completes together with cereals the ration of these
animals, which leads to the production of mixed fodder, balanced in terms of essential amino
acids and makes possible to achieve performance and economic potential of the respective
animals [1,2, 3, 4].

Taking into account that raw materials to satisfy nutritional needs are necessary, one must
consider the processing method used to obtain these ingredients, which can influence the
animal’s performances [6].

Progresses in livestock field have shown that fodder rations containing soybean may be
supplemented with vitamins eliminating the need for adding animal protein in the ration and
soy grit is an important protein component in animals fodder ration, in particular pigs. For our
country, soy grit is also a key source of protein, being a basic component, along with cereals,
in mixed fodder structure.

Most commonly used is the heat treatment of soybeans. Taking into consideration that the
anti-nutritional factors, in most cases, are proteins, the processing method can adversely affect
soybean proteins. Therefore, it is important to obtain a product rich in nutrients (energy and
usable proteins) and free of anti-nutritional factors [5, 7].

Improving extruders has been a permanent concern of manufacturers and users. For the
superior capitalization of feed resources in livestock farms, INMA Bucharest elaborated a
technology and an installation that can be used to obtain a wide range of mixed fodder directly
in the farm, in terms of efficiency and quality as required at world level.
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2. METHODOLOGY

By processing the seeds, physical (shape, structure, grain size) and chemical changes are
obtained, which raise the nutritional value of the fodder, increase the degree of digestibility,
improve the taste, allow obtaining wide and complete ranges of fodder recipes and create the
premises for mechanization and automation of feed distribution to animals.

h

Figure 1: Installation for soybean seeds superior capitalization — IVSS / INMA Bucharest
Productive capacity 150+200 kg/h
1-Inclined screw conveyor; 2- Supply system; 3- Extruder; 4- Cooling system; 5- Mobile belt
conveyor; 6- Command and control system

The installation for soybean seeds superior capitalization — [VSS will be a support in the
interest of farmers who want to approach a strategy on: choosing fodder recipes depending on
the animals in the farm, using own fodder and not only, the technical base necessary to the farm,
and in the same time they will meet the requirements according to which agriculture no longer
serves only to produce wheat, corn, milk and other agricultural products, but it also provides
environment conservation and product consumers food safety

Dry extrusion of soybean seeds is a process that occurs due to the high oil content of seeds.
During the extrusion process, the product can reach temperatures of approx. 140-150°C. As a
result of the combination of temperature and pressure is ensured the distortion of anti-nutritional
factors, oxidative enzymes and the release of oil from the cells by breaking the cell walls [2].
In the case of wet extrusion soybean seeds are conditioned with superheated steam before the
extrusion process.

Extrusion is a process based on processing soy beans under pressure, under high
temperature and humidity conditions [5, 6].

The product obtained by roasting and extruding, known as full fat soybean, is a valuable

raw material because, in addition to high quality protein in a proportion of 30-42%, it has a high
energy value, of 4180 kcal / kg EM in the case of pigs due to rich oil content (18-22%) which
has not been extracted by processing.
One of the main functions of the extruder, beside the transport (and sometimes boiling) one, is
to create a certain pressure necessary for the processed material to pass through the die orifice.
The basic components that contribute to achieving these functions are: the screw, the extrusion
barrel and the die (Fig. 2).
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Figure 2: Extruder scheme: 1 - electric motor; 2- mechanical transmission; 3 -
control panel; 4- frame; 5- supply hopper; 6- heating-cooling system for barrel; 7- screw; 8-
barrel; 9- heating-cooling system for die; 10- die; 11- nozzle; 12- die section; 13- pressure
section; 14- transition section; 15- feed section

The screw, beside the function of conveying the material from the supply hopper to the die
entrance, influences, by its geometry, the mixing, shearing, the amount of mechanical energy
dissipated in the heat and the pressure developed before the die.

Figure 3 shows the main geometric parameters of the screw, as well as the action directions
of speeds and flows inside the extruder.
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Figure 3: Screw geometric parameters, speeds and flows inside the extruder [2]

To determine the extruder flow rate, we consider only the flow in direction z.
Once v: is determined, the extruder volumetric flow rate O can be calculated according to the
formula:

Q=if [ v, dydx (1)

where: Q is the extruder volumetric flow rate

i is the number of screw parallel channels.
According to the literature, the total volumetric flow rate Q depends on the size of the screw
(D, h, L), the operating conditions (n, P) and the m