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INVESTIGATION OF PHOSPHATE-ION RETENTION STRENGHT IN SOME TYPES OF
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ABSTRACT

The presented article describes the soil types existing in east Georgia, particularly in several villages of Gurjaani
Municipality-Vazisubani, Kalauri, Mukuzani, Shashiani. Meadow-brown and brown soils represent good soil types for
viticulture development in Kakheti. The vineyards cultivated on these soils produce such well-known wines as Tsinandali,
Vazisubani, Mukuzani, Akhasheni, Gurjaani, Manavi. The study explores brown carbonate and meadow-brown soil lab
tests to examine the absorption of phosphate ions by them. The study showed that the amount of phosphorus deposited
through soils is sufficiently absorbed under various conditions, having a positive effect on the amount of crop. Was
compared the rates of phosphate absorption in these soils with the efficiency of phosphorus fertilizers, which showed that
the higher the absorption of phosphorus, the lower the amount of phosphorus available to the plant and the lower the
yield, and the lower the strength of phosphorus retention, the higher the amount of phosphorus to be consumed by the
plant and the higher the yield. But under the conditions of high cultivation degree, the strength of phosphorus absorption
became weak, resulted in a large amount of exchangeable and movable phosphates already existing in the soil, which is
available to the plant. So, the efficacy of phosphorus fertilizers on such soil is weak. The speed of phosphorus
absorption in the soil of Gurjaani municipality villages is satisfactory. However, in case of a high degree of cultivation (or
in case of excess fertilization), the degree of phosphorus retention decreases. Accordingly, phosphorus-containing
fertilizers should be used within strictly controlled limits.
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ABSTRACT

Pruning methods can primarily affect grape production at various levels. Of the commonly affected features by
pruning, the number of bunches has known to have a significant effect on the relation between the functions of assimilate
sources and sinks. Further, fruitfulness can significantly be negatively influenced by shading. In this study, we aim to
study the impact of 4, 6 and 8 buds per cane with pruning intensity as light, moderate and severely pruned and their
interaction in the course two consecutive years, 2017 and 2018 in ‘Sahebi’ and ‘Halagho’ (both seeded red table grape
cultivars). In 2018, lightly pruned ‘Halagho’ and having 8 buds per cane increased number of bunches by 54.00, which
had the highest value. Results showed that there is apical buds bear more fruit by comparison to the buds with
vegetative nature, 1 to 4 first buds. Based upon the outcomes of this study, it could be concluded that due to the stresses
imposed by the pruning of the vines, therefore, the chemical compounds increases in order alleviate the negative
aftermaths . In 2018, whole berry antioxidant activity in both cultivars was significantly lessened, and this decline was
higher in ‘Saahebi’. The number of bunches was increased by increasing cane length or bud load/cane. Overall, the
pruning program has an impactful role in bunch number as well as antioxidant activity and in the long-run on
accumulated reserves, which makes choosing and applying a specific pruning method undeniably important. Thus,
emphasize the importance of further research in this field.
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INDICATORS OF TRYPSIN-LIKE ACTIVITY OF MIXED SALIVAAFTER INSTALLING
THE ENDOSSEOUS IMPLANTS IN THE PRESENCE OF GASTRIC ULCER AND
DUODENAL ULCER
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Mariya
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ABSTRACT

The trypsin-like activity of mixed saliva in orthopedic patients after implant placement was monitored. Proved
negative impact on the processes of repair of background somatic pathology (peptic ulcers and 12 duodenal ulcers),
justify the application of immunomodulator "Erbisol" as a drug that speeds up the repair processes during implantation. At
present, the relevant issues are those related to the development of inflammatory complications at the stage of
rehabilitation of patients, especially in the presence of somatic pathology and the study of the tissue complex of the
implantation zone. Peptic ulcer disease occupies one of the main places in the structure of lesions of the digestive
system. The close interdependence between the pathology of internal organs and the oral cavity is confirmed by
numerous observations and studies.Implant placement is accompanied by changes in the enzymatic activity of mixed
saliva. The presence of somatic pathology (ulcerative disease of the stomach and 12 duodenal ulcers) often leads to
more long-term violations of the enzymatic activity of saliva. The use of the drug "Erbisol" in orthopedic dentistry
accelerates the repair process, as evidenced by the earlier periods of normalization of the enzymatic activity of mixed
saliva, after the installation of implants.Regular and timely monitoring of the condition of the periarticular tissues, as well
as objective diagnosis of early inflammatory complications, are necessary to ensure the reliability and long-term
functioning of prosthetic structures installed on implants in the oral cavity.lt can be concluded that the purpose of our
study was to study the trypsin-like activity (TPA) of mixed saliva after implant placement on the background of somatic
pathology..
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ABSTRACT

Niobium alloy steels are still little known and debated when applied to the metallurgy industry, including cold
forming process. It is not much clear about its characteristics and your mechanical performance when compared to
traditional steels, which the market already uses. The possibility of input new materials, reducing costs and generating
competitiveness is the basis for researches that can generate new opportunities for industries. In this article, we showed
the possibility of withdrawing the heat treatment process, which guided the execution of the tests presented here. This
paper deals with the performance comparison of SAE 1312 MOD steel compared to ISO 898-1, which deals with
mechanical performance for bolts. The tests were correlated with the bolts of 8.8 resistance class, which currently have
heat treatment. It is possible to evaluate the positive performance of the niobium-alloyed steel (SAE 1312 MOD), despite
the occasional performance limitations in some attributes addressed in ISO 898-1.
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PRODUCTION OF BIOPLASTIC FROM POTATO STARCH

CORDEIRO, Paula Novais'; CAETANO, Skarllet Toledo'; DE CARVALHO, Raquel Moreira Maduro'

"Departamento de Engenharia Quimica, Unido de Ensinos Superiores de Vigosa, Vigosa, MG.Brazil.

ABSTRACT

Due to their diverse properties, plastic materials are used in numerous sectors. It is possible to produce different
articles and plastic objects with reduced costs, being more accessible to the population. Conventional plastics are
obtained from petroleum-derived raw materials, a non-renewable resource in which their extraction and refining process
cause major environmental impacts. The production of plastic reaches a level of approximately one hundred and forty
million tons per year, and the disposal of these materials is increasing, generating a high rate of waste and leading to an
increase of pollution since the decomposition of these materials lasts about five hundred years old. Conventional plastics
can be replaced by bioplastics, a material obtained from renewable raw materials such as potatoes, cassava, maize, and
which, when disposed of under favorable conditions, decomposes faster, as during its degradation process at least one
step occurs. Through the metabolism of organisms present in the environment. Starch has been widely used in the
production of biodegradable packaging, so the objective of this work was to produce a biodegradable bioplastic from the
potato starch. Potato starch, glycerin, hydrogen peroxide, distilled water, and commercial agar were used to produce the
bioplastic. Bench-scale bioplastics had good organoleptic characteristics, similar in appearance to a conventional plastic
obtained from petroleum. The thickness, moisture content, and solubility of the bioplastics were analyzed, as well as their
fruit preservation capacity. The samples produced were rigid and with good resistance.
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ABSTRACT

The presented article describes the soil types existing in east Georgia, particularly in several villages of
Gurjaani Municipality-Vazisubani, Kalauri, Mukuzani, Shashiani. Meadow-brown and brown soils represent good
soil types for viticulture development in Kakheti. The vineyards cultivated on these soils produce such well-
known wines as Tsinandali, Vazisubani, Mukuzani, Akhasheni, Gurjaani, Manavi. The study explores brown
carbonate and meadow-brown soil lab tests to examine the absorption of phosphate ions by them. The study
showed that the amount of phosphorus deposited through soils is sufficiently absorbed under various
conditions, having a positive effect on the amount of crop. Was compared the rates of phosphate absorption in
these soils with the efficiency of phosphorus fertilizers, which showed that the higher the absorption of
phosphorus, the lower the amount of phosphorus available to the plant and the lower the yield, and the lower
the strength of phosphorus retention, the higher the amount of phosphorus to be consumed by the plant and the
higher the yield. But under the conditions of high cultivation degree, the strength of phosphorus absorption
became weak, resulted in a large amount of exchangeable and movable phosphates already existing in the
soil, which is available to the plant. So, the efficacy of phosphorus fertilizers on such soil is weak. The speed of
phosphorus absorption in the soil of Gurjaani municipality villages is satisfactory. However, in case of a high
degree of cultivation (or in case of excess fertilization), the degree of phosphorus retention decreases.
Accordingly, phosphorus-containing fertilizers should be used within strictly controlled limits.

Keywords: Soil, Environmental chemistry, absorbtion of phosphate ions;

Armenia, and Turkey. Georgia is characterized by
1. INTRODUCTION a great variety of soil types on its small territory ,
which includes nearly all soils of the world
In the 21st Century, the UN Commission (SabaShViIi, 1965, UrUShadze, 2014, Guide of

has put a special emphasis on the fight for Georgian Soils, 2014; Guide of Soils, 2015).
cleanliness, elimination of hunger and poverty in Specifically, types of soil in Georgia:
the  presented 'agenda for  Sustainable \ountain-meadow, reddish, yellowish, marshy,
Development  (Orgill, 2019; Mahaffy, 2019). prown, black, salt marshy, saline soils, and more.
Haber-Bosch process for the synthesis of The following soils are spread all over the East of

ammonia is considered to be one of the basic Ggorgia: valley-brown, black, bushy, alluvial soils;
discoveries of the twentieth century, as the crop Carbonated, mountain black, mountain-forest-
productivity is a true way to fight against hunger, meadow, and mountain-meadow soils
that can be achieved by proper and moderate ( shadze, 2015; Sabashvili, 1965). Meadow-
use Of. . fertilizers. Thgrefore, the . chemical brown and brown soils represent good soil types
comp93|t|or) of the . soil from environmental for viticulture development in Kakheti. The
chemistry is of particular importance, as the vineyards cultivated on these soils produce such
expected amount of the crop and cleanliness of well-known wines as Tsinandali. Vazisubani

food products are directly related to its : ) s !
composition (McMurry, 2015), Mukuzani, Akhasheni, Gurjaani, and Manavi.
Brown soils are characterized by granular-

Georgia is a mountainous country in the rocky structure, skeletal structure, good physical,

Caucasus, neighboring Russia, Azerbaijan,
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thermal, watery and biological properties; high
content of carbonates, up to 93%, with a neutral
and alkali reaction of PH-7.0-8.0); Clay and light
clay mechanical composition, high absorption
capacity; Humus - 3-7%; Total nitrogen - 0.05-
0.4%; 0.8% of total potassium, with a low content
of iron and manganese. Lately, more attention
has been paid to organic phosphorus of the soil,
as a potential supply of phosphorus to the plant.
10-80% of the total phosphorus is in the arable
soil. The speed and amount of organic
phosphorus production depend on the type of soil
production, environmental conditions, and
anthropological factors. The systematic
application of fertilizers increases organic content
of phosphorus. According to available data,
phosphorus content in soil does not change by
adding mineral fertilizers (Wandruszka,2006;
Solomon, 2000; Whalen, 2001). Generally,
phosphorus-rich soils are almost absent. The
amount of movable phosphorus is low in
Georgian soils. It can be found in the form of
calcium and magnesium phosphates in carbonate
soils. They are then converted to semi-soluble
and soluble phosphates and thus are absorbed
by plants. The progress of this process is very
limited, so phosphorus-containing mineral and
organic fertilizers are needed (Pierzynski,2000).

2. MATERIALS AND METHODS

In order to explore carbonaceous and
meadow-brown soils of eastern Georgia, we
conducted laboratory tests to study the
absorption of phosphate ions. In 2018, soil
samples were taken in the villages of the
Gurjaani district of Kakheti: Vazisubani,
Kalauri, Mukuzani, Shashiani (Figures 1 and
2). Gurjaani is a municipality of Kakheti
region in eastern Georgia (Kartlis tskovreba,
2014). The territory of Gurjaani municipality
belongs to moderate humid subtropical
climate district. The moderately humid
climate is formed on the plain in the east,
with mild winters and hot summers. The
climate on Gombori Range is moderately
humid, with a long summer. The average
annual temperature is 12.4 °C, the average
temperature in January, coldest month of the
year, is 0.11C, and in August, the hottest
month - the annual temperature is 35.8 °C.
A.The average annual volume of precipitation
in the major part of the area is up to 800 mm

and decreases to 500-600 mm upstream. In
the article (Kupatadze, 2018) is presented
the studies on water samples from these
villages. Naturally, soil investigation was also
an issue of interest. The samples were taken
at a depth of 0-40 cm.

2.1. Method of experiment

We placed 10 g soil sifted through 1mm
diameter sieve in a conic flask and added 50ml of
an aqueous solution of calcium Ca(H2P0O4)2:H,0.
We took the series of a solution with different
concentrations 20, 40, 60, 80, 160, and 200mg
P2.0Os5 in one litre of water, i.e. we added 10, 20,
30, 40, 60, 80 and 10mg P20s per 100gr of soil.
The first batch of weight was delayed for one day,
the second batch — for three days, the third batch
— for six days. We used to shake the flanks
periodically. We added 7 drops of 0.2% sodium
azides solution as an antiseptic to each flask.
After passing some time, we shook the
suspension for five minutes and filtered. The
phosphorus was determined by calorimeter
method (Williams, 2012. VanLoon, 2011) and the
phosphorus moving in the residual soil was
defined by Lorenz - Schaefer method (Daughton,
2004; Liu, 2009; Pierzynski, 2000; Turner, 2003;
Lehmann, 2005.) (Tables 1, 2, 3).

The studied soils are characterized by a high
absorption capacity of phosphate ions. After three
days of interaction, the absorbed phosphorus
was more than 99% of the input and more than
99.5% after six days.

Indicators of P.Os concentration (mg/L) given
in Table 1,2,3 characterize the degree of
movement of the absorbed phosphorus, i.e., its
ability to move from soil to saline (intensity
factor). We conducted a second laboratory test to
study phosphate absorption in red, brown
carbonate, and meadow-brown soils. We
prepared the compost in a glass container of
500g soil capacity. we added calcium
monophosphate (as a solution) to the soil by 10,
20, 30, 40, 60, and 80 mg of P,0Os per 100 g of
soil. Phosphates in soil were defined in 0.01N
CaC|2, 0.01N H2804, and 1% (NH4)2003
solutions, one day, 1.5, 3, 6 months and 1 year
after phosphate application. We calculated the
phosphorus retention strength by the percentage
of phosphorus excreted and deposited (Table
4,5,6). The intensity of phosphate absorption
depends on the dosages of phosphorus added.
At low doses (10-40mg / 100g), the phosphorus
retention strength is high and after one year of
composting, it ranges between 74.2-80% for all
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three types of soils. At high dose levels (60-80mg
/ 1009) it varies between 62.6-70%. These values
are relatively high in red soil - 65-70%. 62.6-65.5
and 63-66% are in brown-carbonate and
meadow-brown soils. In the range of 10-40mg
concentration per P;0s5/100g of soil, we got
practically identical phosphorus retention strength
indicators for all three types of soil. This allows us
to use any of these doses (10 to 40 mg) to
determine the strength of the phosphorus
retention.

3. RESULTS AND DISCUSSION:

We compared the rates of phosphate
absorption in these soils with the efficiency of
phosphorus fertilizers, which showed that the
higher the absorption of phosphorus, the lower
the amount of phosphorus available to the plant
and the lower the yield, and vice versa, the lower
the strength of phosphorus retention, the higher
the amount of phosphorus to be consumed by the
plant and the higher the yield. (Table 7). Based
on the indicator of phosphorus retention strength,
obtained on these soils, we consider it possible to
make a qualitative assessment of these
indicators;

Specifically, it corresponds to the amount of
phosphorus excreted, expressed as a percentage
of deposited fertilizer, calculated as 10-40 mg
P20s in 100 g of soil, by 6-month interaction with
the soil under the conditions of 60% humidity and
20-25°C. Diagnostic Table 8 has been developed
to determine the quality of soil caltivation and
efficiency of phosphorus fertilizer according to the
phosphorus retention strength indicator. If P20s
excretion is less than 30%, then the soil
intensively absorbs phosphorus, and they are
firmly bonded. Under the following indexes: 30 -
50% firm; 50 - 70% average, 70 - 80% weak. As
for the phosphorus movement, the same will
change in the opposite order. Therefore, under
the conditions of high cultivation degree, the
strength of phosphorus absorption is very weak,
resulted in a large amount of exchangeable and
movable phosphates already existing in the soil,
which is available to the plant. Therefore, the
efficacy of phosphorus fertilizers on such soil is
weak.

4. CONCLUSIONS:

According to the study, the consumption
rate of phosphorus in the soil of Gurjaani
municipality villages is satisfactory. However, in
case of a high degree of cultivation (or in case of

excess fertilization), the degree of phosphorus
retention decreases. Accordingly, phosphorus-
containing fertilizers should be used within strictly
controlled limits.
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Figure 2. Villages in Gurjaani district

Table 1. Interaction of the soil with phosphate solutions and indicators of the movement of absorbed

phosphates
Giving P,0s (solution) P,0s mg /I P>0s mg /100 | soil
mg/100g soil 0,01NCacClj; solution
After 1 After 3 After 6 After 1 After 3 day | After 6 day
day day day day
1 2 3 4 5 6 7
reddish (uncultivated)
Without phosphorous; Control
10 0,008 0,008 0,008 2,2 2,2 2,2
20 0,020 0,016 0,016 6,6 6,4 6,2
30 0,036 0,028 0,026 13,0 11,0 8,7
40 0.040 0.032 0.030 18,4 15,0 13,0
60 0.050 0.037 0.035 28,0 22,5 18,0
80 0.070 0.046 0.042 42,8 35,0 26,0
100 0,080 0,056 0,050 64,0 50,0 40,0
0,11 0,075 0,072 85,0 70,0 52,0
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Table 2. Interaction of the soil with phosphate solutions and indicators of the movement of absorbed
phosphates

Giving P,Os (solution) mg/100g  P,Os mg /I P,0s mg /100 | soil

soil 0,01NCaCl, solution
After 1 After 3 After 6 After 1 After 3 day | After 6
day day day day day

1 2 3 4 5 6 7

Brown Carbonated (uncultivated)

Without phosphorous; Control
0,012

10 0,027 0,012 0,012 1,2 1,2 1,2
20 0,054 0,018 0,018 9,4 8,1 7.2
30 0.11 0,040 0,037 18,4 15,5 11,4
40 0.19 0.59 0.053 26,7 20,5 16,9
60 0.43 0.1 0.075 34,3 29,0 24,5
80 1,1 0.038 0.036 46,7 43,4 40,9
100 1,5 0,68 0,59 78,7 69,9 52,5

0,75 0,73 97,4 82,5 65,7

Table 3. Interaction of the soil with phosphate solutions and indicators of the movement of absorbed
phosphates

Giving P,Os (solution) mg/100g  P,Os mg /I P,0s mg /100 | soil

soil 0,01NCaCl, solution
After 1 After 3 day | After 6 After 1 After 3day | After 6
day day day day

1 2 3 4 5 6 7

meadow brown (uncultivated)

Without phosphorous; Control
10 0,010 0,010 0,010 1,0 1,0 1,0
20 0,025 0,016 0,016 9,0 7,9 7,0
30 0,051 0,037 0,035 18,2 15,0 11,0
40 0.1 0.055 0.054 24,8 19,7 16,3
60 0.17 0.095 0.080 32,0 27,0 23,0
80 0.42 0.35 0.32 449 42,5 39,8
100 1,0 0,56 0,54 76,4 67,8 52,0
1,3 0,72 0,71 96,2 81,0 63,8

Table 4. Strength of absorbed phosphorus retention under laboratory test conditions (composts)
2018

Giving P,0Os (solution) mg/100g Absorbed P,05 %
solil
After 1 After After 3 After 6 After 1 year
day 1,5month month month
1 2 3 4 5 6
reddish
Without phosphorous; Control
10 36 48 65 76 80
20 32 44 64 76 80
30 28 40 62 73 78
40 24 38 59,5 72 77
60 21 31 49,5 68 70
80 18 28 48,7 63 65
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Table 5. Strength of absorbed phosphorus retention under laboratory test conditions (composts)
2018

Giving P,0s (solution) mg/100g | Absorbed P,Os %
soil
After 1 After After 3 After 6 After 1 year
day 1,5month month month
1 2 3 4 5 6
Brown Carbonated
Without phosphorous; Control
10 32,0 44,0 62,0 74,0 78,0
20 29,0 37,0 61,0 73,0 77,0
30 23,5 32,5 59,5 71,5 74,5
40 21,5 31,5 58,0 70,0 74,2
60 17,2 26,0 45,5 62,0 65,5
80 12,5 23,0 44,0 59,5 62,6

Table 6. Strength of absorbed phosphorus retention under laboratory test conditions (composts)
2018

Giving P.0Os (solution) mg/100g | Absorbed P,Os %
soil
After 1 After 1 After 1 day
day day
1 2 3 4 5 6
meadow brown
Without phosphorous; Control
10 34 45 62 74 79
20 30 38 62 74 78
30 25 34 60 72 75
40 22 30 59 71 75
60 18 27 46 63 66
80 14 25 45 60 63

Table 7. Phosphorus retention strength per Phosphorus Fertilizer Options in Tests on Autumn Wheat
and Vine Crops

Provision of soil with | Moving Giving P,Os Absorbed P,05 % (6 Harvest (one

phosphorus Phosphorus mg/100g month interaction) hectare)
P,0s mg/100g

Brown Carbonated

Low 1,15 30 71,5 23,7

Medium 47 30 49,7 42,8

High 6,4 30 31,5 50,9

meadow brown

Low 1.1 30 72,0 21,8

Medium 4,6 30 50,5 38,1

High 6,1 30 32,4 47,2

Redish

Low 30 73 3143

Medium 30 52 6770

High 30 35 7129
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Table 8. The table determining the quality of cultivation and the efficiency of phosphorus
fertilizers (nitrogen-potassium background) according to phosphorus retention strength of the soil
(reddish-brown soil with heavy texture, brown carbonate, and meadow brown soils)

Strength of Expelled Grade of the Movement the quality of The efficiency of
absorbed Phosphorus strength of grade cultivation grade phosphorus
phosphorus absorbed fertilizers
retention % phosphorus

retention
>70 <30 Very strong; Low; Very weak; Weak;
50-70 30-50 strong; Weak; Weak; average;
30-50 50-70 average; average; average; Good;
20-30 70-80 Weak; High Aver. High; average;
<20 >80 Very weak; Very high; High ; Weak;
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ABSTRACT

Pruning methods can primarily affect grape production at various levels. Of the commonly affected
features by pruning, the number of bunches has known to have a significant effect on the relation between the
functions of assimilate sources and sinks. Further, fruitfulness can significantly be negatively influenced by
shading. In this study, we aim to study the impact of 4, 6 and 8 buds per cane with pruning intensity as light,
moderate and severely pruned and their interaction in the course two consecutive years, 2017 and 2018 in
‘Sahebi’ and ‘Halagho’ (both seeded red table grape cultivars). In 2018, lightly pruned ‘Halagho’ and having 8
buds per cane increased number of bunches by 54.00, which had the highest value. Results showed that there is
apical buds bear more fruit by comparison to the buds with vegetative nature, 1 to 4 first buds. Based upon the
outcomes of this study, it could be concluded that due to the stresses imposed by the pruning of the vines,
therefore, the chemical compounds increases in order alleviate the negative aftermaths . In 2018, whole berry
antioxidant activity in both cultivars was significantly lessened, and this decline was higher in ‘Saahebi’. The
number of bunches was increased by increasing cane length or bud load/cane. Overall, the pruning program has
an impactful role in bunch number as well as antioxidant activity and in the long-run on accumulated reserves,
which makes choosing and applying a specific pruning method undeniably important. Thus, emphasize the
importance of further research in this field.

Keywords: Bud fertility, fruitfulness, phytochemicals, fruiting unit, nutraceutical compounds

1. INTRODUCTION intensity of winter pruning has a significant
influence on the levels of light in the canopy (Smart
et al.,, 1985). The absence of an appropriate

degree of radiation in the clusters in the company

Table grapes are a common and chief
source of phytochemical constitutes with positive

effects on health (Lutz et al., 2011). Among them,
colored ones are known to have the most active
with multiple biological effects and potential health
benefits. The antioxidants content of red grape
(namely, flavonoids, anthocyanins, and tannins)
found to have considerable health benefits
(Haminiuk et al., 2012). Amongst grapes and even
other fruits, red grape, is one of the renown fruits
worldwide. However, there are some issues with
red grape cultivars, V. vinifera L., namely lack of
complete differentiation process for flower buds,
weak coloration, as well as significant vulnerability
to fungal pathogens (Wu et al.,, 2006). The

of the high crop loads postpones the maturation
process and harms the qualitative features. High
altitude vineyards specially those in mountain,
often located on steep, which is a common form of
using those lands and are known to produce
distinguishably high-quality grapes (Stanchi et al.,
2013).

Viticultural methods that gardners put into
practice are essential ways to regulate the plant
reaction to the stressors and enhance the number
of secondary chemicals, therefore, improving the
quality of table grape, since these compounds are
much responsible for fruit taste and antioxidant
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activity of fruit. Moreover, production control
through pruning is a reliable method to enhance
grapes quality (Coban and Kara, 2002). The
determination of the initial number of shoots and
clusters is squarely affected by pruning severity
(Smart et al., 1985), and it is influences can be
traced in the berry chemistry by changes in yield.
The qualitative characteristics of berry and level
as well as the detailed profile of polyphenolic
constitutes of grapes, are commonly prone to be
influenced by seasonal and weather fluctuation
(De Pascali et al., 2014), abiotic and biotic
stresses and canopy management (Rusjan et al.,
2012).

To acquire a proper level of quality in
grape production, having an adequate level of
sunlight radiation is pivotal. Although there are
some studies published on the antioxidant
potential in grapes, the information on antioxidant
activity of grape cultivars in Iran is limited. There
are few works published on table grapes, whose
texture attributes and chemical constituents have
an essential role in determining the overall quality,
and therefore the market value. Hence, here two
red seeded grapevine cultivars grown in west of
Iran were studied to evaluate the natural
antioxidants in the stage of full ripening to
determine the best pruning treatment for the
production of grape with the aim of enrichment
with antioxidant.

2. MATERIALS AND METHODS

2.1. Site description

The study was conducted in two
consecutive growing seasons of 2017 and 2018,
in a commercial vineyard located in Sarbarzeh
region of Kermanshah province, in west of Iran in
which two seeded red table grape
cultivars,'Sahebi’ and ‘Halagho’ chosen from 20
year-old vines with head training at a spacing of
1.5 by 2.5 m in an east-west row orientation in a
relatively similar status were considered. The
targeted cultivars were originated from hardwood
cutting and benefited from the drip irrigation
system. In the course of each phenological period,
the irrigation applied beside probable precipitation.

2.2 Pruning method

The vines considered as control were 20
years old that yearly, a moderate pruning program
applied to them. In this study, our focus was
investigating the possible effects of length of
canes and severity of pruning. The application of
the pruning program was in late - Apr in 2017 and
late- Mar in 2018. Pruning intensity treatments

were composed of two types of pruning; lightly
pruned

Table 1. Meteorological and pedological situation

Parameters Indices/Values
Latitude 34° 45" 46" N
Longitude 47° 11" 34" E
Elevation above 1923 m

sea level

Soil texture Loam
Soil/Water EC 0.58 ds m™"
Soil/Water pH 7.15
Relative humidity 64%
Mean of yearly 380 mm

precipitation

of the red seeded grapes vineyard in the
experimental orchard in Sarbarzeh region,
Kermanshah-Iran

with the formula 40 + 20 and severely pruned with
20 + 20 formula (Ahmedullah and Himelrick,
1989). Then, in the number of buds per cane,
substitute cane (two-node spur) were pruned with
2 bud lengths and by randomly with respective
treatments: pruning, 4, 6, and 8 buds on the cane
and different pruning intensity of light and
intensity). To repeat this experiment in 2018, the
substitute canes (two-node spur) pruned, and
each on a cane, two buds remained untached.

2.3 sampling

Samples were obtained at the berry fully ripe
stage, considering the red color appearance.
Picking grape bunches was carefully randomized
throughout the vines for each cultivar. Vines were
well managed, uniform in size, and had no nutrient
deficiency or pest damage. Each year, sampling,
including two red cultivars, were harvested at their
fully ripe. Plants were well managed, uniform in
size, and had no nutrient deficiency or pest
damage. The grape yield and its components were
measured once at harvest time (Delpuech et al.,
2015). Total bunches of each vine were separated
and counted and were monitored at harvest during
late - September in 2017 and 2018.

Fundamental juice composition analyses
were performed at Guilan University, Rasht, Iran.
Total antiradical capacity was extracted with
DPPH (2.2-diphenyl-1-pirylhydrazyl) free radical-
scavenging capacity as described by Brand-
williams (1995), scavenging capacity was
estimated spectrophotometrically at 517 nm
(T80+UV/VIS PG Instrument Ltd
spectrophotometer). The DPPH solution was
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prepared daily and protected from the light. The
results were expressed as a percent. Briefly, 50 pl
of grape extracts were mixed with 950 uyl DPPH
0.1 N and kept in the dark for 30 min of reaction at
room temperature.

The percentage inhibition of DPPH in the test
sample was calculated by Equation 1:

% Inhibition = ((Ag control - A sample) / control)
x 100 (Eq. 1)

Where Ao was the beginning absorbance at 515
nm, obtained by measuring the same volume of
solvent, and A was the final absorbance of the test
sample at 515 nm by UV-Visible
spectrophotometer.

2.4 Statistics

The experimental design used was a split-
split plot with three replicates. The main factors
consisted of time (year) with two levels (2017 and
2018) and grape cultivars with two levels (‘Sahebi’
and ‘Halghoo’). The severity of pruning (light,
moderate, and severe) was considered as sub-
plot factor and number of buds per cane (4, 6, 8
buds per cane) as sub-sub (or split-split) factors.
Analysis of variance was performed using the SAS
statistical package (version 9.4; SAS Institute,
Cary, NC, USA). Differences among treatments
were assessed by Duncan’s range test at the level
of 1% and 5%.

3. RESULTS AND DISCUSSION:

The bunch number as an essential
parameter can be influenced by several factors. In
this study, the interaction between factors: years,
grape cultivars, pruning severity, and the number
of buds per cane showed that when ‘Halagho’
lightly pruned in 2018 with 8 buds per cane, the
number of bunches increased significantly up to
54.00 which had the highest value. Increasing the
length of cane significantly increased the cluster
number (Table 1). The results in this respect are in
accordance with previous studies, Abbas et al.,
(2008) and Gaser et al., (2017), who displayed that
vines with long pruning resulted in a higher
number of bunches in comparison with short
pruning. Inflorescence primordia are formed by
extensive branching of the anlage (Vasconcelos et
al., 2009): bud fertility (number of bunches per
shoot) and flower number per bunch are closely
linked, as primary branching of inflorescences
exerts a robust control over the total number of
flowers per inflorescence (Dunn and Martin,
2007).

According to Palanichamy et al. (2004),
among the three pruning treatments viz., 4, 6 and
8 buds per cane retaining uniformly 12 canes per
vine in the ‘heading system’, the maximum number
of bunches (36.2 per vine) were obtained with
pruning 6 bud treatment. Kohale et al. (2013)
reported in ‘Sharad Seedless’ that eight buds/cane
level recorded the maximum number of bunches
(30.68 per vine), whereas, in six buds/cane and 4
buds/cane, the number of bunches were 29.04
and 27.03, respectively.

Numerous factors are known to affect the
formation of flowers. The vegetative and
reproductive growth during the current year may
interact with the development of flowers for the
next year, depending on the timing of floral
induction. The alternate-year bearing
phenomenon observed on numerous fruit tree
species results from endogenous factors involved
in this interaction (Wilkie et al., 2008). Other
factors are directly linked with weather conditions
such as temperature and light. Since the
availability of carbohydrates is the determinative
factor of flower induction and fruit set
(Vasconcelos et al., 2009; Keller, 2015). A training
system, along with pruning application, has the
most substantial effect on yield due to the
source/sink relationship associated with the
number of buds retained during pruning (Howell,
2001). Training and pruning systems have a
significant impact on yield. This impact is partly
attributed to the strong association between
cluster numbers per vine and cluster weight,
where an increase in cluster count has been linked
to a decrease in cluster weight (Gladstone and
Dokoozlian, 2003, Reynolds and Heuvel 2009).
Since flower buds in grapes are initiated during the
previous summer, and fruitfulness of buds is
determined prior to the annual pruning, the
increased cluster number and plant yield seem to
be owing to an increment in flower bud initiation.

Based on the level of intensity in pruning,
significant amounts of the stored carbohydrates in
dormant wood can be eliminated, which as a
result, the shoot development process at the early
season slows down. In a study conducted by
Bowed and Kliewer (1990) showed that severely
pruned vines develop less individual leaves on a
whole vine basis in compare to non-severely
pruned vines, but leaf numbers per shoot and
individual leaf sizes increased. Light pruning
method as another part of their study showed that
generally increases yield, however, only to some
extent where the vines are too large afterward
fruitfulness gradually lessens. Further, in this
case, the pruning severity is also under question.
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The effect of pruning intensity on yield
parameters is not always stable from one year to
another, as reported in a long-term four-year study
carried out by Freeman et al. (1979). The
fluctuation in results was vivid in which the number
of clusters per shoot was had not influenced the
number of clusters per shoot in a statistically
significant norm (Freeman et al., 1979). In a similar
study, clusters per vine almost doubled by
lowering the severity of pruning from 10+10 to
50+10 increasing from 67 per vine to 112 per vine
(Byrne and Howell, 1978).

The total antioxidant activity is a reliable
measure in the evaluation of the effects of a
specific pruning program. In this experiment the
antioxidant activity affected by different interaction
of the factors years, grape cultivars, pruning
severity and the number of buds per cane, from
which the lightly pruned ‘Halaghoo’ in 2017 and
maintenance of 4 or 8 buds per cane enhanced the
total antioxidant activity in the whole berry. Also,
values in comparison with control treatment in
2017 were not statistically significantly difference.
In other treatments, total antioxidant activity in the
whole berry decreased significantly. In 2018,
whole berry antioxidant activity in both cultivars
was significantly decreased, which this decline
was higher in ‘Saahebi’ compared to ‘Halaghoo’
(Table 5).

Grapes are long known to be a
distinguishable source of antioxidant compounds,
such as polyphenols. The polyphenols are able to
squarely act as antioxidants or to affect the
biosynthesis of other antioxidants constitutes, in
the body. (Sato et al.,, 2000; Wolpert et al.,
1980).The natural features of grapes also
significantly contribute to their phytochemical
potentials, for example, color-skinned grapes
aggregate high amount of anthocyanins in their
skins, while such ability is absence in white-
skinned varieties. In a study, the polyphenol level
of black- and red-skinned cultivars were
statistically higher than white-skinned cultivars.
(Shiraishi et al., 2018).

The correlation between high total phenolic
contents and high antioxidant activities has been
reported in various grape cultivars (Meyer et al.,
1997). The present study reveals a strong
correlation between total antioxidant activity and
total phenolics (R? = 0.9829, p < 0.05). Kanner et
al. (1994) found a correspondence pattern
between the antioxidant activity of grape varieties
and the concentration of phenolics in a number of
different systems.

The variation in antioxidant activity of

various parts of berry has been well-documented,
in which Xu et al. (2010) conducted a comparative
study on that the antioxidant profiles of 18 Chinese
grape cultivars with to European grapes and
Muscadine grapes. Among them, V. vinifera
“Cabernet Sauvignon” and Muscadine grapes had
the highest amount of phenolic compounds and
antioxidant properties in seed, while the Oriental
Vitis species “Black Pearl” and “Sangye” were
found to be the richest in phenolic contents in the
skin. Variations in the number of growing fruits not
only have a direct effect on yield but may have
undesirable effects on the size and quality of
harvested organs (Kliewer and Dokoozlian, 2005).
The effects of training systems on grape quality
were investigated in relation to a particular training
system since it affects the light interception
(Smart, 1984) and the microclimate inside the
canopy and around the clusters (Gladstone and
Dokoozlian, 2003). Pruning method can be useful
on other phytochemicals such as anthocyanin
level, for instance, Zonouri et al. (2019) reported
that severity of pruning significantly increased the
anthocyanin of berry majorly due to imposing a
stress condition as result of intense pruning.

4. CONCLUSIONS:

Obviously, numerous studies are required
to unmask the underlining patterns affected by
pruning procedure and influences the qualitative
characteristics of the grape. To fill the information
gape in this case, the impact of pruning severity
was evaluated on two Iranian red grape cultivars
‘Saahebi’ and ‘Halaghoo’. Which lightly pruning
method in ‘Halaghoo’ happened to have the
highest number of bunches in the second year.
While the same cultivar due to experiencing stress
conditions in the first year even under lightly
pruned conditions had highest amount of
antioxidant activity. The practical knowledge that
this study provides could be applied by
viticulturists in order to have suitable and
optimized pruning program. However, there a lot
more need to be discovered, specially the effect of
similar pruning procedure on chemical profile of
grapes at the biosynthetic level or establishing
long-term experiments to find behavioral patterns.
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ABSTRACT

The trypsin-like activity of mixed saliva in orthopedic patients after implant placement was monitored.
Proved negative impact on the processes of repair of background somatic pathology (peptic ulcers and 12
duodenal ulcers), justify the application of immunomodulator "Erbisol" as a drug that speeds up the repair
processes during implantation. At present, the relevant issues are those related to the development of
inflammatory complications at the stage of rehabilitation of patients, especially in the presence of somatic
pathology and the study of the tissue complex of the implantation zone. Peptic ulcer disease occupies one of the
main places in the structure of lesions of the digestive system. The close interdependence between the pathology
of internal organs and the oral cavity is confirmed by numerous observations and studies.Implant placement is
accompanied by changes in the enzymatic activity of mixed saliva. The presence of somatic pathology (ulcerative
disease of the stomach and 12 duodenal ulcers) often leads to more long-term violations of the enzymatic activity
of saliva. The use of the drug "Erbisol" in orthopedic dentistry accelerates the repair process, as evidenced by the
earlier periods of normalization of the enzymatic activity of mixed saliva, after the installation of implants.Regular
and timely monitoring of the condition of the periarticular tissues, as well as objective diagnosis of early
inflammatory complications, are necessary to ensure the reliability and long-term functioning of prosthetic
structures installed on implants in the oral cavity.It can be concluded that the purpose of our study was to study
the trypsin-like activity (TPA) of mixed saliva after implant placement on the background of somatic pathology.

Keywords: trypsin-like activity mixed saliva implants.
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1. INTRODUCTION

Dental implantology is a
multidisciplinary ~ specialty. Due to its
knowledge intensity and integrative potential, it
is experiencing rapid development. Treatment
of patients with the use of implants is of great
interest to both specialists and a large number
of patients.

Over the past three decades, this type
of treatment has been successfully used in
many countries of the world. In Russia, dental
implantology began to develop somewhat later
than in other countries, however, at the state
level solved many problems that contribute to
the successful development of this section of
dentistry.

The use of dental implants in dental
practice has allowed a qualitatively new level to
solve the problem of orthopedic treatment of
patients with dentition defects (Matsui, 2015;
David Y. Graham, 2014; Bonet-Costa, 2019;
Kumar, 2019; Avind, 2019; Berryman, 2019).

In the practice of dental implantology,
the issues related to the study of the tissue
complex of the implantation zone and the
development of inflammatory complications at
the stage of rehabilitation of patients, especially
in the presence of somatic pathology, are still
relevant (Cleaver, 2019; Mangine, 2019;
Pitchford, 2019; Yanushevish, 2019). In the
structure of lesions of the digestive system, one
of the main places is occupied by peptic ulcers.
Numerous observations and studies have
confirmed the close interdependence between
the pathology of internal organs and the oral
cavity and the need for a broad General clinical
approach to the study of these diseases (Liu,
2019; Preau, 2019; Gao, 2019; Voloshina,
2018).

To ensure the reliability and long-term
functioning of prosthetic structures installed on
implants in the oral cavity, it is necessary to
regularly and timely monitor the state of the
near-implant tissues, as well as objective
diagnosis of early inflammatory complications
(Sourabh, 2019; Petrovic, 2019; Roldan-
Padron, 2019; Evstratenko, 2018).

Orthopedic treatment was carried out
using a two-stage procedure of implant
endosseous screw implants U-Impl. When
using collapsible (two-stage) implants by a one-

stage method, it is desirable that their
configuration provides for a smooth cylindrical
neck with a height of 1.5-2.0 mm, (for implants
with an internal connection). The implant is
installed so that the orthopedic platform rises
above the level of the bone ridge by 1.5-2.0 mm
or more. When using two-stage implants, if
there are conditions for immediate loading, it is
desirable to install permanent abutments,
especially in aesthetically important areas.
Two-stage implantation involves the installation
of all elements of the implant structure in
stages. At the first stage, the intraosseous
element is installed. After the implant is placed,
a mucosal flap is sutured over it. Passes closed
engraftment of the implant (not communicating
with the oral cavity).

Closed engraftment is: without load
(when the implant is located below the top of
the alveolar ridge or at the level of the alveolar
ridge), with load (when the implant is located
above the top of the alveolar ridge). The period
of engraftment of two-stage implants on the
upper jaw is 4-6 months, on the lower jaw is 2-
3 months.

The studies were carried out on the
spectrophotometer DR-3900 (HACH-LANGE,
Germany) (Figure. 1), which allows you to keep
under control the entire measurement process,
from sampling and ending with the preservation
of the result.

The powerful system of registration of
samples and operators is complemented by the
technology of wireless tags — RFID (radio
frequency identification).

The packaging of the test cells also
receives an RFID tag containing information
about the measurement process and shelf life.
When changing the measurement process, the
device considers the information on its own
(Sevbitov, 2019; Kuznetsova, 2019;
Shchetinin, 2019); .

The measurement results are easy to
read on the large color touch screen. An
intelligent sample and user accounting system
allows you to monitor the sample analysis
process.

The device is equipped with quality
control programs AQA + analysis. At any time,
the user can check the correctness of the
results, the accuracy of the pipette, the correct
dilution. Current batch certificates (to document
GMP/GLP results) are located in the RFID tag
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on the cuvette package. The RFID technology
allows you to instantly display the DR 3900 and
print all the information on a particular batch.

Based on the above, the aim of our
study was to study the trypsin-like activity
(TPA) of mixed saliva after implant placement
on the background of somatic pathology
(Tsakiri, 2019; Zhong, 2019; Tsalikis, 2019;
Magnen, 2019; Greenwood, 2019).

2. MATERIALS AND METHODS

All research methods under this article
have been conducted in accordance with the
relevant guidelines and regulations. The quality
of scientific research is achieved by observing
the principles. The component of the
purposefulness-the study is carried out in
accordance with the objectives of improving the
practice of education, the approval of the
relations of humanity in it. The component of
objectivity-theoretical models in the study
should reflect the real pedagogical objects and
processes in their multidimensionality and
diversity. The component of applied
orientation-the results of the study should
contribute to the explanation, prediction, and
improvement of educational practice in a
plurality of ways of its development. The
component of consistency-the results of the
study are included in the system of scientific
knowledge, Supplement the available
information with new information. The
component of integrity-the components of an
educational object is studied in the dynamics of
a multidimensional picture of their relationships
and interdependencies. The component of
dynamism-reveals the patterns of formation
and development of the studied educational
facilities, the objective nature of their
multidimensional and multivariate. These
principles are based on the laws of cognitive
activity, scientific research and the specifics of
educational practice. All experimental protocols
were approved by the Local Ethics Committee
of I. M. Sechenov First Moscow State Medical
University (Sechenov University). Prior to the
study, informed consent was obtained from all
patients for the upcoming study.

The material of this study was the mixed
saliva of patients who underwent dental
implantation.  Orthopedic  treatment was
performed using a two-stage method of
implantation with U-Impl screw endossal
implants (Figure. 2). U-Impl implants are made

of titanium class 5 — material with maximum
bioinert, the risk of rejection of such implants is
minimized, their installation is shown even to
allergies. The low weight allows patients to feel
these implants as their own teeth — they do not
give excessive load on the jaw, and the
habituation to them passes quickly and
imperceptibly. The surface of the titanium pin
implanted into the bone has a porous
hydrophilic structure-so that the process of
osseointegration is accelerated and takes
place more fully. The specific structure of the
implant allows the bone substance to hold it
more tightly — the degree of fixation is higher
than the average. At the point of contact with
the abutment implant due to the smoothness of
these surfaces is not formed plaque that can
provoke inflammation. The special design of
the abutment ensures uniform load distribution
over the entire area of the implant-the risk of
displacements or formation of microcracks is
reduced to zero. U-Implant Simpl Swiss dental
implants can be used in all cases of dental
practice: they are optimally suited for one-stage
and two-stage implantation with a preliminary
stage of bone augmentation. In both cases, the
rate of full survival-one of the highest among
modern implant systems. For the study, 87
patients (37 women and 50 men) aged 21 - 64
years were examined. Selecting patients, the
General condition of an organism, the
transferred and accompanying diseases, an
anatomical and physiological condition of an
oral cavity were considered.

The patients were divided into 3 groups:
the 1st group included orthopedic patients
without somatic pathology-20 patients; the 2nd
group — orthopedic patients with somatic
pathology (gastric ulcer and duodenal ulcer) —
27 patients; group 3 consisted of 25 patients in
need of orthopedic care and having
background somatic pathology, who were
administered 1 ml of the immunomodulator
Erbisol intramuscularly every other day during
the first 30 days after implantation.

In addition, 15 practically healthy
persons (norm) not suffering from dental
pathology were examined - the control group.
The orthopedic treatment was carried out using
a two-stage procedure of implant endosseous
screw implants U-Impl. The study used the
drug "Erbisol" - immunomodulator, drug,
adaptogen. Erbisol is a complex of natural non-
protein low molecular weight organic
compounds of non-hormonal origin, derived
from animal embryonic tissue, containing
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glycopeptides, peptides, nucleotides, amino
acids in a solution of 0.9% isotonic sodium
chloride; dry residue 11-17 mg-/-ml.

This drug contains low-molecular signal
fragments of membrane glycoproteins that
function as markers of the physiological state of
cells, which in pathological disorders of
homeostasis activate the immune system.
Erbisol drugs affect only unbalanced systems,
affected organs, and tissues and remain
virtually indifferent to a healthy body, without
causing adverse reactions.

Trypsin-like activity (TPA) of mixed
saliva in patients was measured by a
spectrophotometric DR 3900 method based on
the change in the rate of cleavage of N-
benzene - L-arginine from the synthetic
substrate n-benzene - L-arginine ethyl alcohol
(Reanal).

For its implementation, 0.5 ml of saliva
was diluted to 2 ml of 0.05 M Tris-HCL buffer
(pH-8.0), and after a preincubation period of 5
minutes, 1 ml of BAEE (benzoyl-arginine-ethyl
ether) solution was added. The reaction was
carried out in a thermostatic cuvette (250 °C)
spectrophotometer, registering an increase in
optical density at 253 nm at intervals of 5
minutes for 30 minutes against the control
sample for spontaneous hydrolysis of BAEE.
The activity was calculated by the formula:

TLA = AD253% x 3/ (1.1 x 0.5 x 30) -AD2533°
pMmol/ml, where:

- AD253% is the increase of optical density in 1
ml of the sample at 253 nm within 30 minutes;

- 3 —sample volume (ml);

- 0.5 — the amount of saliva taken for analysis
(mi);

- 1.1 — the increase in optical density at 253
nm, corresponding to the formation of 1 pmol
BAEE in 1 ml of the sample;

- 30 —reaction time (min).

The results were expressed in
micromoles of the hydrolyzed substrate in 1 ml
per minute. All the obtained digital material was
processed by the method of variation statistics
with the derivation of the student's criterion, and
the indicators were considered reliable at p<
0.05.

3. RESULTS AND DISCUSSION:

By 1 month after the implant placement,

all three study groups showed a statistically
significant (p<0.05) increase (TPA) in the mixed
saliva (Diagram. 1), which was apparently a
reaction of periodontal tissues to the
implantation (Table. 1).

In the subsequent terms after the
implant placement, by 3 months, there was a
cascade and statistically significant (p<0.05-
0.01) increase in trypsin-like activity of the
mixed saliva in all studied groups of patients,
but the most manifest changes were observed
in group 2 (orthopedic patients with gastric
ulcer and duodenal ulcer), where the TPA of the
mixed saliva was 61.86+1.62 ymol/ml x min,
which was 29.1 % (p<0.01) higher than control
groups indicators (Diagram. 2). In the next 6
months after the implantation in the patients of
the groups 1 and 3 of observations stabilization
and some decrease of enzymatic activity of the
mixed saliva which by this term acquired in
relation to control unreliable character (p>0,05)
was noted (Diagram. 3).

At the same time, in the orthopedic
patients with somatic pathology, TPA, despite
some decrease remained at a high level and
amounted to 55.78+1.44 ymol-/-ml -min, which
was 16.4 % (p<0.05) higher than the control
parameters. In the following (long-term follow-
up of 12 months), the trypsin-like activity of
mixed saliva in all three study groups
approached the control parameters, acquiring
a statistically insignificant character in relation
to them (p>0.05) (Diagram. 4).

4. CONCLUSIONS:

It can be concluded that the implant
placement is accompanied by changes in the
enzymatic activity of mixed saliva. The
presence of somatic pathology (gastric ulcer
and 12 duodenal ulcers) leads to more
prolonged violations of the enzymatic activity of
the saliva. The use of the drug "Erbisol" in
orthopedic dentistry accelerates the repair
process, as evidenced by the earlier periods of
normalization of the enzymatic activity of mixed
saliva, after the installation of implants.
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Table 1. Trypsin-like indicators of mixed saliva in orthopedic patients after implant placement on
the background of gastric ulcer and duodenal ulcer (umol / ml x min).
Observation Observation period (months)
group 1 3 6 12
Group 1- 55,84 + 1,56 57,34 + 1,62 52,24 + 1,74 49,15 £ 1,49
Orthopedic p <0,05 p <0,05 p > 0,05 p > 0,05
patients without
somatic
pathology n=20
Group 2- 56,07 + 1,58 51,86 + 1,62 55,78 + 1,44 52,77 £ 1,35
Orthopedic p <0,05 p <0,05 p <0,05 p > 0,05
patients with
somatic
pathology n=27
Group 3- 55,93 + 1,64 58,12 + 1,82 53,81+ 1,44 50,08 + 1,82
Orthopedic p <0,05 p <0,05 p > 0,05 p > 0,05
patients with
somatic
pathology using
«Erbisol» n=25
Control (healthy) 47,90 + 1,55
n=15

Figure 1. Spectrophotometer DR-3900
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Figure 2. Implant U-Impl

Diagram 1. Trypsin-like indicators of mixed saliva in orthopaedic patients 1 month after implant
placement on the background of gastric ulcer and duodenal ulcer (mmol / ml x min).
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Diagram 2. Trypsin-like indicators of mixed saliva in orthopaedic patients 3 months after implant
placement on the background of gastric ulcer and duodenal ulcer (mmol / ml x min).
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Diagram 3. Trypsin-like indicators of mixed saliva in orthopaedic patients 6 months after implant
placement on the background of gastric ulcer and duodenal ulcer (mmol / ml x min).
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Diagram 4. Trypsin-like indicators of mixed saliva in orthopaedic patients 12 months after
implant placement on the background of gastric ulcer and duodenal ulcer (mmol / ml x min).
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ABSTRACT

Niobium alloy steels are still litle known and debated when applied to the metallurgy industry,
including cold forming process. It is not much clear about its characteristics and your mechanical
performance when compared to traditional steels, which the market already uses. The possibility of input
new materials, reducing costs and generating competitiveness is the basis for researches that can
generate new opportunities for industries. In this article, we showed the possibility of withdrawing the heat
treatment process, which guided the execution of the tests presented here. This paper deals with the
performance comparison of SAE 1312 MOD steel compared to ISO 898-1, which deals with mechanical
performance for bolts. The tests were correlated with the bolts of 8.8 resistance class, which currently
have heat treatment. It is possible to evaluate the positive performance of the niobium-alloyed steel (SAE
1312 MOD), despite the occasional performance limitations in some attributes addressed in ISO 898-1.

Keywords: Conformation, Niobium, Innovation, Competitiveness, Microalloyed

1. INTRODUCTION

Over the years and especially in the 21st
century, the production chain has faced various
pressures for process optimization and
competitiveness gains. Many studies have been
trying for years to optimize metallurgical
processes, either to achieve technological
improvements, gain competitiveness, improve the
environment, or simply test new technologies for
the development of new products or innovations.
This is no different in the fastener industry. In the
production stages of the fasteners many inputs
are used, and some of them have a strongly
negative impact, such as the energy used in the
heat treatment which is not (or very little)
renewable and the tempering medium that needs
a very specific treatment and destination to not
become another pollutant [2,3,4].

The achievement of better mechanical
properties of the steel, with the optimization of
processes and reduction of manufacturing costs,
is a permanent objective of the siderurgical
companies today. The use of steels with
microligants to achieve this purpose has been
growing in recent years since with these

constituents, and it is possible to obtain a high
quality product with lower production costs when
compared to the conventional steel
manufacturing process [1,5,6].

It is in this scenario that micro-alloyed
steels assume a very peculiar role: By its use,
some stages of the process can be eliminated,
contributing to both the reduction of costs and the
decrease of inputs such as energy or quenching
medium (water or oil). Since the 1980s, several
authors have explored the line of microliges for
cold forging and present very consistent results in
their work, guaranteeing products that combine
good mechanical properties with sufficient
ductility in the pieces. These studies are based
on the use of various hardening mechanisms
presented in metallurgy alternately to the phase
transformation reactions represented by the
quenching and tempering in the production of
fasteners. Using the other hardening
mechanisms (solid solution, grain size control,
precipitation, and hardening), it is shown in this
work the feasibility of producing screws of class
8.8 without the need for the tempering and
tempering process [3,7,9].

For the successful use of microalloyed
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steels, the development of chemical composition
with a certain amount of microligants is not
enough. It is necessary to optimize the
parameters of the productive process that
influence the properties of the material [8,10,11].

Thus, parameters such as casting and
rolling temperature, lamination cooling rate, and
degree of cold reduction of the material are
determinant for the performance of the
properties. For the reasons described above, in
this work, process conditions were tested in order
to optimize the properties and obtain a product
that meets the specifications of the standard ISO
898-1 - Mechanical Properties.

2. MATERIALS AND METHODS

The products were manufactured
according to drawings, tools, specifications, and
cold formed processes by a company, which
produces these types of fasteners and has the
appropriate  machines and equipment to
manufacture it. The first step was to cold form in
bolt makers machines, the second was the
automatic thread laminating, and the last was the
heat treatment on automatic and continuous
oven, only for bolts made by steel SAE 10B30.
The steels used to manufacture the samples
were SAE 1312 MOD and SAE 10B30, as shown
in Table 1, it contains the chemicals compositions
of these materials. The reading and control of
steel's chemical composition accomplished
through the spectrometer Shimadzu PDA 7000.

Currently, the bolts are produced with
SAE 10B30 steel, which fits the requirements for
heat treatment and performance 8.8, according to
ISO 898-1.

For the production of a lot of small and
medium-sized bolts, the forging processes,
especially in the cold, present several
advantages in relation to the machining process,
such as greater utilization of the raw material,
higher speed, higher productivity and increased
strength due to hardening. The production batch
diameter was M16. The SAE 10B30 steel bolts
went through the heat treatment process.
However, bolts made SAE 1312 MOD steel did
not pass — on heat treatment. Both used the
same bolt maker for cold forming, and the same
set of tooling, the only change in the process was
the addition of the heat treatment for SAE 10B30
steel products.

During the process of reheating a

microliged steel, the microligant elements are
initially present in the form of carbides, nitrides, or
carbonitrides. As the temperature is increased,
these precipitates gradually dissolve, this
dissolution be partial or complete. While present,
such compounds inhibit grain growth austenitic.

This temperature, solubility limit, can be
determined thermodynamically and varies
according to the carbon and metal content

present in the steel.

Figure 1 confirms the mechanisms of SAE
1312 MOD microstructure. It is clearly observed
that at high cooling rates (a), the material
becomes predominantly bainitic-ferritic and that,
by reducing the rate, the percentage of perlite in
the microstructure of the material increases,
favoring lower limit values of resistance and flow
were not the mechanism of interphase
precipitation. In Figure 2, the microstructure of
SAE 10B30 without heat treatment can be
assessed with an expansion of 500X. The SAE
10B30 micro-alloyed carbon steel does the
Perlite matrix with a grain boundary ferrite
network.

The tests wused to evaluate the
performance between samples were specified in
ISO 898-1. They were composed of; minimum
ultimate tensile loads, Vickers hardness, charpy,
Strictness, and proof load. The tests were
realized out in the internal metallurgy laboratory
of organization, the same equipment was used,
and the tests performed by the same operator, 25
samples each one, were used for each
measurement type after the dispersion an
average of each type of material were evaluated.
For the charpy test were used just 5 samples.

After the numerical simulation and
engineering projects, two types of samples as
inspected, as can be observed according to
Figure 3.

The forging forces values obtained with
the numerical simulation, to forge samples with
different materials can be seen in table 2. It is
possible to visualize the differences in the force
of conformation and the percentage of force put
on SAE 1312 mod steel.

3. RESULTS AND DISCUSSION:

The results obtained can be evaluated in
Table 3. According to the comparison between
the specification of the standard and the average
of the 25 results achieved for each steel type, the
product performance and the steel change can
be valid.
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The results show the averages of values
obtained in the measurement of the 25 types of
steel samples, and only the charpy test had 5
samples. Comparing the results of the test force
for the bolts manufacturing, approximately 50%
plus force is required if using the SAE 1312 MOD
micro-alloyed carbon steel. Therefore, it can be
concluded that the wear of labor tends to be
higher than that of the bonded SAE 10B30
carbon steel. It is important to consider that the
lifespan also depends on other factors that are
not oriented to the present, such as the type of
lubrication used during the editing, the material
used in the manufacturing of the dies (quality and
type of tool steel), the thermal treatment of its
operations and the surface condition, among
others.

It was not possible to evaluate the tool
wear because the batch was experimental and
was manufactured a small batch. For a more in-
depth analysis of the tools’ performance, it is
necessary to make lots of scales and measure
the impacts in all tools, stage per stage.

Severe deformations can cause problems
like cracks in the material or even the poor filling
of material in the head of the bolts. This fact can
be related to the presence of sulfur, found in the
chemical composition of the micro-alloyed carbon
steel, since the same influence in the decrease of
the formability of the material.

In Figure 4, is possible to evaluate the
photomicrography microstructure of SAE10B30
steel after austenitization. It is possible to prove
the transformation of the material, and the
martensitic structure, matrix martensitic revenge
level of transformation is 100%, which ensures
that the products conforming to this steel comply
with the requirements of ISO 898-1.

4. DISCUSSION:

It was possible to evaluate in the
metallographic analysis that micro-alloyed SAE
1312 MOD steel does not present a martensitic
microstructure, but, ferritic-pearlite. The results
presented in Table 4, are almost totally in
resistance class 8.8 according to ISO 898-1,
except for the result of the strictness. The charpy
assay is generally required for products with a
strength class higher than 8.8, as ISO 898-1
states that this test may be required for smaller
resistance classes, so this study has addressed
this situation. The result was negative because it
was not in accordance with the 27J requested in

the standard.

In addition, the conformation of this
material presented difficulties in its use, since the
simulations showed a greater stamping force
necessity for the conformation of the samples.
These data may indicate greater wear of the
tooling and a limitation according to the severity
of the deformations. It's observed as positive
results the full attendance to the tests of minimum
ultimate tensile loads, proof load, and Vickers
hardness. Carbonation, as well as decarburizing,
are characteristic of thermally treated parts after
forming. Therefore, bolts made of SAE 1312
MOD steel do not suffer from these phenomena.

Due to the results obtained with the
physical and mechanical tests carried out in this
work, it can be inferred that the SAE 1312 MOD
micro-alloyed niobium steel is characteristic
because it is a lower ductility material and has
less tenacity. Because of this, the physical and
mechanical properties established by ISO 898-1
were compromised on strictness test.

5. CONCLUSIONS:

This study presents in a succinct and
direct way, the possibility of innovating in steel
specifications to obtain new products, reducing
the process of thermal treatment and to make
possible the use of micro-alloyed steel (SAE
1312 MOD) in the cold forming of bolts.

Some immediate benefits can consider
the change of steel used may bring to the
organization:

0 Reduction of operational costs and waste
management;

0 Optimization of the use of resources,
waste, disposal / reduction of waste,
effluents, and emissions;

o Gaining environmental awareness
throughout the the organization;

o Employee risk reduction and improvement
health and safety conditions of the worker;

0 Improved operational efficiency of the
plant, energy efficiency, increased
productivity competitiveness;

0 Recovery of some wasted materials,
minimization or elimination of raw
materials and other inputs that impact the
environment;

o Improved company image and greater
Clients satisfaction;

0 Better compliance with environmental
standards, reduction of fines and
penalties for pollution, and better

relationships with environmental agencies
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and with the community.

For future studies, it is advisable to
develop manufacturing batches in smaller
gauges to be able to make service
comparisons with ISO 898-1. This study
complements the current literature in the

knowledge field of cold-formed steels
involving niobium alloys.
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Table 1. Chemical composition (wt%) of the SAE 1312MOD and SAE 10B30

Steel SAE 1312 | SAE 10B30
MOD

C 0,12 0,32
Si 0,23 0,28
Mn 1,74 0,9
P 0,022 0,01
S 0,021 0,02
Cr 0,23 0,37
Mo 0,06 0,05
Nb 0,04 -

Ni 0,25 -

Ti 0,03 -
Cu 0,33 -

Al 0,027 -

N 0,100 -

B - 0,0025

Table 2. Forging Force

Forging Force (kN)

Material 1st 2nd 3rd 4rd
Stage Stage Stage Stage
SAE 1312
MOD 52 136 15 12
SAE 10B30 34 93 10 6
Plus forging

force (%) SAE

1312 MOD / | 52,94% | 46,23% 50% 50%

SAE SAE
10B30

Table 3. Tests results for SAE 1312 mod. and SAE 10B30

e Results Standard
Test Specification Specification Results S_tar_1dard of SAE Deviation
M16 Class 8.8 per ISO 989-1 of SAE Deviation SAE 1312 SAE 1312
ISO 898-1 i 10B30 10B30
MOD. MOD.
Minimum Ultimate 125000 | 142.200 7.280 128.600 1.055
Tensile Loads (N)
Proof Load (N) 91.000 91.000 - 91.000 -
Vickers Hardness, (HV) 250 - 320 309 10.81 260 8.77
Charpy (J) “V"-20°C >27 16 24 14 1.8
Strictness (%) >52 54.8 1.45 28.4 3.68
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Table 4. Results of testing SAE10B30 vs SAE 1312 mod

Ficati Results of SAE Results of SAE 1312
I\T/L"fg Sé’lzcslsﬁg‘g“’enr Specificatio o OBA0 Status o o Status SAE
8per | 180 989-1 SAE10B30 1312 MOD
ISO 898-1
Min. Max. Min. Max.
Minimum Ultimate |5 500 | 134,920 | 149.480 OK! 127545 | 157.155 OK!
Tensile Loads (N)

Proof Load (N) 91.000 | 91.000 ] OK! 91.000 ] OK!
VICker(SH}{j‘)rdneSS’ 250-320 | 298.19 | 319.81 OK! 251,23 | 285.63 OK!
Charpgé% V- 27 13.60 | 1840 X 1220 | 16.60 X

Strictness (%) 52 5335 | 5625 OK! 2472 | 47.88 X

Figure 1. Optical micrographs of SAE 1312 mod steel coiled at high temperature with cooling rate:
(a) high; (b) mean; (c) low and (d) very low.
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Figure 3. Bolts Samples. SAE1312 Mod. Steel.

Enll
Figure 4. Photomicrography of SAE 10B30 with heat treatment (expansion 500X)
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ABSTRACT

Due to their diverse properties, plastic materials are used in numerous sectors. It is possible to produce
different articles and plastic objects with reduced costs, being more accessible to the population. Conventional
plastics are obtained from petroleum-derived raw materials, a non-renewable resource in which their extraction
and refining process cause major environmental impacts. The production of plastic reaches a level of
approximately one hundred and forty million tons per year, and the disposal of these materials is increasing,
generating a high rate of waste and leading to an increase of pollution since the decomposition of these
materials lasts about five hundred years old. Conventional plastics can be replaced by bioplastics, a material
obtained from renewable raw materials such as potatoes, cassava, maize, and which, when disposed of under
favorable conditions, decomposes faster, as during its degradation process at least one step occurs. Through
the metabolism of organisms present in the environment. Starch has been widely used in the production of
biodegradable packaging, so the objective of this work was to produce a biodegradable bioplastic from the
potato starch. Potato starch, glycerin, hydrogen peroxide, distilled water, and commercial agar were used to
produce the bioplastic. Bench-scale bioplastics had good organoleptic characteristics, similar in appearance to a
conventional plastic obtained from petroleum. The thickness, moisture content, and solubility of the bioplastics
were analyzed, as well as their fruit preservation capacity. The samples produced were rigid and with good
resistance.

Keywords: Plastics, Bioplastics, Starch

1. INTRODUCTION

Plastic is an organic and synthetic
polymer, solid in your final stage as a finished
product, and at some point, in its production
phase was turned to fluid, suitable for molding by

resulting in a slow degradation. In direct contact
with the environment, it can take around 100
thousand years to be decomposed. Most of its
waste is discarded at dumps and landfills, leading
to concern around the disposal process

the actions of heat and pressure (Piatti e
Rodrigues, 2005). Most of the industrial plastic
materials have petroleum as raw material, a non-
renewable natural source (Telles, 2011). Among
the most used plastics, it is possible to highlight
the polypropylene (PP), high density polyethylene
(HDPE) and low density (LDPE). Currently, 140
million tons of plastic are produced per year,
distributed between different products. This
number is related to the easy processing and low
cost of this material (Oliveira, Lacerda, Alves,
Santos, Oliveira, and Batista, 2012; Macedo,
2015).

Plastic is a material of difficult compaction,
which can lead to waste accumulation in the
environment, also compromising the
decomposition of other organic materials. Plastic
material is resistant to fungi and bacteria,

(Machado, 2011; Franchetti, Marconato, 2006).

In Brazil, approximately 25 thousand ton
of plastic packing are discarded every day, which
compose 20% of all waste produced, and 80% of
these plastic packings are used only once before
going to thrash (Ministério do Meio Ambiente,
2016).

Due to the great environmental impact
caused by the use of plastic products, in the past
years has been studied alternative routes to
obtain plastics made by renewable sources, such
as bioplastics. This material is similar to
conventional plastic, though its degradation time
is much shorter, showing to be a much more
ecological option (Rodriguez, 2012; Moreno-
Bustillos, Humaran-Sarmiento, Baez-Valdez,
Baez-Hernandez and Ledn-Villanueva, 2017).
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The bioplastics have physical and
chemical properties similar to conventional
plastics, but its degradation can take from 18 to
20 months, reducing the time in contact with the
environment. This process is a result, mainly, by
the action of microorganisms like fungi, bacteria,
and naturally occurring algae (Santos, 2014;
Giordani; Oliveira, 2014).

The term bioplastic refers to all plastic
material containing organic raw material, but the
fact of the raw material being organic does not
necessarily indicate that the material will be
biodegradable. The bioplastics are the ones that
degrade easily through the the composting
process or water-soluble bioplastics, which which
can have its degradation process started by the
air humidity (ABES, 2016; Valero-Valdivieso,
Ortegon, Uscategui, 2013).

Several researches about the production
of bioplastics using natural and renewable raw
materials like castor oil, sugar cane, beets, lactic
acid, corn, soya protein, potato, and cassava
starch are being realized around the
world.(Telles, 2011; Giordani; Oliveira, 2014). In
proper conditions (Temperature, humidity, and
oxygen availability), the degradation of
biopolymers leads to disintegration with non-toxic
and not dangerous waste(Fonseca, 2014).

The bioplastics can be extracted straight
from biomass, like cellulose and starch, produced
by natural or genetic modified microorganisms
like PHA, PHAB and TPS, obtained from bio-
intermediators like polylactic acid/PLA, Green
PET/PlantBottle®, biodegradable plastics
obtained from conventional plastics additives like
Ecoflex/Ecovio from BASF and conventional
plastics produced by renewable raw materials like
polyethylene obtained from sugar cane ethanol
(Prandella, 2006; Correa, 2018).

Many biopolymer applications depend on
their properties, such as; mechanical, thermic,
gas, and water vapor barriers. The biopolymers
have properties similar to conventional polymers.
They can be used to produce every type of
package (trays, cups, bottles, monolayer films,
laminates, composites, etc.) using the same
processing step, as long as adjusted according to
its properties (Coltro, Sarantépoulos, Jesus Jr,
2005).

Starch is an abundant raw material
present in nature that possesses a relatively low
cost, has been used in biodegradable packing
production, thus being studied as a replacement
for petroleum, due to the fact of being renewable,
biodegradable source and toxin less, making

possible food applications (Fakhouri, 2009). In
2011, starch mixtures were responsible for 11,3%
of produced bioplastics, but due to the increase in
research around this topic, this number may
increase (Priendniece, Spalvins, Ivanovs, Pubule,
Blumberga, 2017).

Due to these characteristics, this project
seeks the study and production of a
biodegradable bioplastic made from white potato
starch and evaluate its physical and chemical
properties.

2. EXPERIMENTAL SECTION

The bioplastics were produced using
potato starch, glycerin, hydrogen peroxide,
distilled water, and commercial agar.

In a blender, it was added 530 grams of
washed potatoes and 500 mL of distilled water,
according to Pinto (2016). The obtained material
was strained and kept at rest for approximately
10 minutes, to separate the starch by
decantation. The extracted starch was divided
into two portions of 5.6 grams each. The portions
were solubilized in 25 mL of distilled water.

The bioplastic was obtained by two
different methods, Almeida, Almeida and Miranda
Leite (2014) and Santos (2013): on the first, it
was added 1 mL of glycerin; 1.12 grams of
commercial agar and 1 mL of hydrogen peroxide
at 35%. On the second, the reaction order was
modified, adding 1 mL of hydrogen peroxide, 1
mL of glycerin, and 1.12 grams of commercial
agar. other mixtures were heated to 60 °C, being
stired by a glass rod until boiling point.
Posteriorly, the mixtures were transferred to a
Styrofoam tray and stayed in an incubator for 2.4
hours at 40 °C.

It was observed visible changings on the
sample characteristics like color, aspect,
hardness, texture, and odor. The determination of
humidity of the produced materials was made in
triplicates. For each produced bioplastic, it was
removed 3 samples of approximately 2 cm?
which were weighted and placed in an incubator
for 24 hours at 105 °C (Silva, 2011). The humidity
was obtained using Equation 1:

_ (mi —mf)
[

h * 100%

(Eq.1)
Where h is the humidity percentage, mi is the
initial mass and mf the final mass after drying.

The solubility determination was made in
duplicates. For each bioplastic, a sample of 2 cm?
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was obtained and placed in an incubator for 24
hours at 105 °C. Then, the sample was weighted
(mi) and placed inside a beaker with 10 mL of
distilled water for 24 hours at 25 °C. Posteriorly,
the bioplastic was placed in the incubator for 24
hours at 105 °C to dry. The sample was
weighted, obtaining the final mass (mf) (Silva,
2011). Thus, it was possible to determine the
mass loss (pm) by solubilization, using equation

(mi — mf)
m = - (Eq.2)
Where pm is the mass loss, mi the initial mass
obtained in the first weighting and mf the final
mass. The bioplastic film thickness was
measured using a caliper rule. Controlling the film
thickness, it is possible to evaluate the
homogeneity of these materials, the repeatability
of its properties measurements, and validate the
comparison between different films (Silva, 2011).

To evaluate the barrier properties, it was
used apple slices wrapped with bioplastic and
placed at room temperature. In order to compare,
one slice was wrapped in commercial plastic
(petrol based), and one slice was not wrapped,
used as the negative control. The samples were
analyzed and compared after 5 days (Silva,
2011).

3. RESULTS AND DISCUSSION:

The produced bioplastics presented a
rigid aspect, with no cracking, odorless, and
colorless. These characteristics were also
observed in bioplastics produced previously, also
using potato starch as raw material (Almeida,
Almeida, and Miranda Leite, 2014).

Both samples presented consistent films
with a certain flexibility. This characteristic was
obtained because of the presence of glycerin,
which increases the mobility of macromolecular
chains. This aspect was also observed by Neves
and his colleagues in 2013, where bioplastics
were produced from potato peel. The high
stability and clear aspect are associated with the
presence of hydrogen peroxide, since, with the
starch oxidation, it is possible to modulate its
properties and increase its usage (Brites, 2013).

The firmer appearance presented by the
bioplastics is due to the high concentration of
amylose. According to Santana (2013), the ratio
between amylose and amylopectin affects the
bioplastics morphology, a high amylose
concentration leads to more homogeneous films,

with better mechanical and barrier properties
while a high amylopectin concentration leads to
separation, with more fragile films.

Image 1 presents the produced
bioplastics. The bioplastic 1 showed to be more
similar to the conventional plastic, due to its lower

thickness.

bm Al d
(a) (b)

Image 1: Produced Bioplastics(a) Bioplastic 1,
(b) Bioplastic 2.

Source: Author.

The thickness determined by direct
measurement, using a caliper rule, was 0.04 mm
for bioplastic 1 and 0.052 for bioplastic 2. This
variation can be related to the way how the
bioplastic was spread onto the Styrofoam
surface. Since the mixture presents a high
viscosity after the heating step, the molding step
showed to be difficult.

According to Vasconcellos (2014), a
conventional polypropylene (PP) film has a
thickness around 0.03 mm. Thus, it is possible to
state that the produced bioplastics had a similar
thickness to petroleum-based polymers. During
the film production, it was observed that films with
higher thickness had problems during the drying
step, with no film formation.

The produced bioplastics dried correctly
because of the thin thickness obtained. The
average humidity of the bioplastics was 25.34%
and 26.18%, respectively. These values are
within the limit set by cassava starch bioplastics,
which varies from 14.58% to 51.61% (Santos,
2013). It is possible to compare these values
because of the similar humidity range obtained
for both cassava and potato starch-based
bioplastics. Tough, studies say that the humidity
concentration must be 10% maximum, so the film
presents good barrier properties (Silva, 2011).

The water solubility is one of the
properties that characterize a good
biodegradable fiim. A low water solubility

characterizes a good bioplastic (Junior, 2009).
The solubility index of the produced bioplastics
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was 26.1% for bioplastic 1 and 23.6% for
bioplastic 2. The potato starch and glycerin films
showed solubility values of around 31.7% (Wang,
Jin, & Yuan, 2007). The bioplastics presented a
good resistance, which can be related to the low
solubility index in comparison to the studies in
potato starch bioplastics.

The produced bioplastics presented a
good degradability in comparison to conventional
plastics. This result can be seen in studies made
by Azevedo, Almeida e Santos (2017), where
was used several natural polymers, among them
the potato starch.

The use of bioplastic as food coating was
analyzed using apple slices. It was used: (a) A
slice wrapped in bioplastic 1, (b) a slice wrapped
in bioplastic 2, (c) a slice wrapped in conventional
plastic, petroleum-based, and (d) a fourth sliced
used as a negative control, with no coating.
Image 2 is possible to observe the aspect of the
slices after 5 days.

4

(@) (b) (c) (d)

Image 2:Apple slices after 5 days of exposure.

uj

Source: Author.

Image 2 showed that the better coating
was made by conventional plastic. This indicates
that the barrier property of the conventional
plastic is better than the bioplastics. This also can
be related to the high humidity found in the
produced Dbioplastics. The air humidity,
associated with the bioplastic humidity affected
the fruit conservation, even when compared with
the negative control. It is possible to observe that
the bioplastic 2 conserved the apple slice better
than bioplastic 1. Bioplastic 2 presented a lower
solubility index than bioplastic 1, which could
have influenced the difference in conservation
between the two bioplastics.

At research made by Silva (2011), similar
results were founded for bioplastics produced
from pine cone starch, where three apples, one
coated with the biofilm, one with conventional
plastic and negative control, were evaluated.
Inthe experiment, it was also observed that the
conventional plastic had better results in
comparison to the bioplastic, which was
explained by the good permeability to ethylene by

the conventional plastic, fundamental factor to
fruit conservation.

4. CONCLUSIONS:

In this work, it was produced a bioplastic
of white potato starch. The produced bioplastic
presented good organoleptic characteristics, with
similar aspects to a conventional plastic made of
petroleum.

During the research, it was observed that
the determination of the film thickness has great
importance due to the fact that a high thickness
does not allow a good film formation. The
thickness obtained in this work was considered
satisfactory since it was similar to polypropylene
films.

The humidity concentration presented in
the biofilms was considerate high, where the films
with the best barrier properties for water and air
possess a low humidity index, around 10%. The
produced biofilms presented a rigid aspect, with
good resistance, which is associated with the low
water solubility index presented by the biofilms.

In the future, it is suggested the realization
of permeability studies, to increase the bioplastics
properties in food conservation. Mechanical tests,
like tensile, stress.
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