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Abstract— Nitrogen is the most important feed source for
plants an essential element for plant growth and
development (LiuCW et al.- 2014) because the cells are
made of nitrogen. It is seen enhance in plant growth in
the absence of nitrogen. Therefore, the most important
nutrient source of the plant is nitrogen containing
fertilizers. Fertilizers are divided into two main parts;
organic fertilizers and chemical fertilizers. Organic
fertilizers are healthier than chemical fertilizer because it
does not conclude chemical substance. All cells are
eminent from protein and many of amino acids carry out
protein sequence. And amino acids has nitrogen (N)
element In general, the nitrogen element is derived from
amino acids in organic fertilizer sources from animal
waste or vinasse. Nitrogen analysis is the most healthy
method to determine with Kjeldahl instrument. The
Kjeldahldevice is a nitrogen meter that determines the
amount of nitrogen in the fertilizer. The nitrogen content
of the Kjeldahlapparatus was determined by the amount
of amino acids contained in the extract. Amino acids used
as commercial fertilizers are amino acids used in the Lconformation in optical conditions, which are generally
produced in laboratory conditions. Lysine is the main
one.
Keywords— Aminoacid fertilizer, nitrogen, Kjeldahl
device, Nitrogen meter.
I.
INTRODUCTİON
In order to obtain more and higher quality products
and to improve the physical and chemical properties of
the soil, fertilizer is called artificial organic fertilizer
which contains plant nutrients.
With fertilization, the soil is enriched with plant
nutrients. Water saving and ventilation is provided to the
soil. The buffering properties and exchange capacity of
the soil are regulated.
Both humans and animals need to increase the quality
of agricultural materials.Fertilizers are divided into
organic and chemical.
Organic fertilizers are divided into nitrogen
fertilizers, phosphorus fertilizers, potassium fertilizers,
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trace element fertilizers, secondary element fertilizers and
mixed fertilizers.
In this study, aminoacids fertilizer was studied as an
artificial organic fertilizer.Due to the amino acid chains in
its content, the amino acid fertilizer at hand contains
three main nutrients,nitrogen, phosphorus and potassium.
Since the amount of amino acid in the sample of this
sample of lacquer is not known, this rich nitrogen analysis
has been done.
Fertilizers are divided into organic and chemical
fertilizers.
Chemical fertilizers are derived from urea, mono
ammonium phosphate, di ammonium phosphate, nitric
acid, potassium sulphate, potassium nitrate, boric acid,
zinc sulphate hepta hydrate, manganese sulphate mono
hydrate, iron sulphate hepta hydrate,copper sulphate hepta
hydrate and many sources etc.
Organic fertilizers are made from animal and plant
materials, including manure, worm castings, peat,
seaweed, aminoacid and humic acid to name a few. Using
organic fertilizers has been found to improve soil
structure, microbial biomass and may lead to increased
agriculture output (Sarker et al.- 2012) ( Wiens JT-2107).
In addition, some organic fertilizer have high nutritional
elements that enhance plant growth and yields, while
organic fertilizers may often be less expensive when
compared to chemical fertilizers (Mantovi et al- 2005).
According to (Pascual et al-, 1997) and (Allenk et a.l1998), soil organic matter is an essential source of
nutrients in order to maintain high microbial populations
and activities in the soil. This in turn increases biomass
for efficient basal respiration as well as improves total
organic ratio in the soil. Animal manures, yard wastes,
food wastes and compost are organic resources that are
used to provide nutrients for plant growth and yield as
well as maintain the fertility of the soil (Arancon et al.2005). Furthermore, residue and animal manure
applications may lead to high crop production rates
(Johnston et al- 1995)
Organic fertilizers are divided into organic,
unnatural organic and organic fertilizers, while chemical
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fertilizers are divided into nitrogen fertilizers, phosphorus
fertilizers, potassium fertilizers, trace element fertilizers,
secondary element fertilizers and mixed fertilizers. In this
study, an amino acid fertilizer was studied as an artificial
organic fertilizer. Due to the amino acid chains in its
content, the aminoacid artificial fertilizer at hand contains
three main nutrients, nitrogen, phosphorus and potassium.
Since the amount of amino acid in the sample of this
sample of lacquer is not known, this rich nitrogen
analysis has been done.
The three main plant nutrients, N-P-K should contain high
amounts of Ca, Mg, S and other micronutrient elements at
the sametime.
It should be hard, round-grain (about 0.25 cm in
diameter). It should not be affected by moisture as much
as applied to the soil but it should be immediately soluble
when applied to dry soils and should be fully usable for
short season crops. Acidic soils should be given alkaline
and alkaline soils should be given acidic fertilizers.
Once organic fertilizers are applied to soils and
mineralization begins, inorganic nitrogen is released and
absorbed by plants.(WiensJ.T-2107). However, the rate of
mineralization is controlled by several factors, including
agriculturalmanagement, microorganism, soil properties,
temperature, and water content(Griffin TS-2008),
(Dessureault-Rompré J.-2010),(Fan XH et a.l-2010) as
well as the type of organic fertilizer (Lobell DB-2007).
Many models have been developed to predict the release
of nitrogen in applied organic fertilizers
Such standards, which matrix is commutable
with patients´ samples, compensate for the offset caused
namely by lipids and bilirubin in most normal and partly
in pathological patients sera and fertilizer samples
(Vinlarkova B. et al.-2015).
II.
MATERİAL AND METHOD
Nitrogen fertilizers are the most important
fertilizer class.The most important nitrogen source is air.
There is nitrogen in the air at 70%.
But plants can not take nitrogen directly from air. For this
reason, nitrogen is supplied to the plants through
fertilizers. The most useful nitrogenous fertilizers are
amino acid fertilizers. Through the use of amino acid
fertilizer, both the protein requirement and the nitrogen
requirement of the plant are ensured. (Vinklarkova B et
al.-2015)
There are 2 main classes of N fertilizers, solid
and liquid.(Yoder N.-2014). Solid fertilizers are often
incorporated into the soil before planting, liquid is
generally applied post planting and is frequently applied
season-long through irrigation. All of these organic
materials are rich in slowreleasing organic N and the rate
of mineralization make it difficult to predict when
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planning to meet crop uptake needs. In a 2006 study by
Hartz and Johnstone, fish powder, blood meal and feather
meal were all found to have very high levels of organic N
(93%-99% of total N was in organic form). These
fertilizer types and their application methods may provide
N at different rates because they rely on soil microbes to
convert organic N into inorganic N forms such as
ammonium (NH4 + ) and nitrate (NO3 - ) prior to plant
uptake (Gaskell at al.- 2007) ( Yoder N.-2014).
In this study, the ratio of an amino acid
containing gibbic nitrogen, which is pres ent in the
sample but whose nitrogen content is unknown, was
analysed.
The Kjeldahldevice is assisted to determine the
nitrogen content. (Vinlarkova B. et al.-2015).
The Kjedahl device we use is the Buchi Speed Digester
K-436/K-439. It is seen at fig 1 Kjeldahl device.
(Operation manual SpeedDigester K-425 / K-436)
The Kjeldahl method was named after Johan
Kjeldahl, who in 1883 developed the method for
analysing nitrogen in organic substances. After historical
improvement, nowadays Kjeldahl method can be divided
into three main steps: digestion, distillation, titration. In
the first step, sample is digested by sulphuric acid in the
presence of catalyst to ammonia sulphate(LejskovaB.2016).
Organic N˖ < H₂SO₄ ͢
(NH₄)₂SO₄ + H₂O + CO₂
+ H₂SO₄ +matrix by-products
All ammonia sulphate is converted in the
distillation step into ammonia(LejskovaB.-2016):
(NH₄)₂SO₄ + < NaOH ͢
2NH₃ + Na₂SO₄ + 2H₂O +
NaOH
The liberated ammonia is distilled into a suitable
receiving slution with boric acid, acidimetric indicator
and water(LejskovaB.-2016):
NH₃ + < H₃BO₃ ͢ NH₄H₂BO₃ + H₃BO₃
The ammonium dihydrogen borate is titrated by sulp huric
acid(LejskovaB.-2016):
2NH₄H₂BO₃ + H₂SO₄ ͢ (NH₄)₂SO₄ + 2H₃BO₃
As boric acid captures ammonia gas, the colour of the
indicator changes(LejskovaB.-2016).
Such a method is the determination of soil
quality according ISO 11261:1995(ISO 11261:1995 soil
Quaility-2016). This standard method was used to
investigate the relationship between Kjeldahl nitrogen and
organic carbon and to compare the methods for the
determination of inorganic carbon by using dry
combustion, loss on ignition and volumetric calcimeter in
samples from river systems with low inorganic carbon
content. Results from this article verified also proper
function of apparatus(Regulation (EC) No 2003/2003).
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Fig.1: The Kjeldahl apparatus Buchi digester K 436/ K
439 , in which the nitrogen is determined by the amino
acid stain (Operation manual SpeedDigester K-425 / K436)
Firsly, we wanted that porduce our fertilizer that content
amino acid fertilizer. For this,
all equipments of
fertilizers were provided from İgsaş A.Ş-Turkey.
3 gram manganese sulphate mono hydrate were
stirred in 54 grams distilled water until solving. Then, 12
grams iron sulphate hepta hydrate were added until
solving. Then, 23 grams zinc sulphate hepta hydrate and 2
grams copper hepta hydrate were added with 0.60 gram
sodium molybdate. Sodium molybdate were used for
chelate. Finally, 4 grams amio acids (lysine) were added
until solving.
We determinated nitrogen ratio of this fertilizer
sample by Kjeldahl method.
Determination of Nitrogen
Nitrogen is found in many important substance
as protein, fertilizer, explosives, drugs , pesticides and
waters.
The most popular method for determining
nitrogen is Kjeldahl method, devolop in 1883. It is based
on the conversion of the bounded nitroge to ammonia
(NH₃)which is
then separated by distillation and
determinated by titration.(Chromy V. et al-2017)
We carried out nitrogen determination analysis
by Kjeldahl appratus (fig 1) . And the needed chemicals
were used that hydrogen chloride, sulphuric acid, sodium
hidroxide ,kjeldahl tablets - each tablet 2grams - and the
needed apparatus were used that weighing balance,
kjeldahl
appratus, volumetric flask, wask bottle,
isomental, pipette, burette, pipette filler, magnetic stirrer,
magnetic barr, beaker, funnel.
The hydrochloride acid, the sulphuric acide and
the sodium hydroxide were used from sigma- aldrich.
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The kjeldahl apparatus, Kjeldahl tablets ,
weighing balance, volumetric flask and the boric acid,
were used from Anamed& analytic group Ltd, Turkey.
The burette, pippette, burette stand, pipette filler,
magnetic stirrer, magnetic barr, beaker, isomental and
funnel were used from Labkon Ltd. Sti , Turkey.
For the 0.1 N HCl Solution Preparation we
took9,86 in a 100 ml volumetric flask make up with
distilled water(Chromy V. Et al- 2015).
Forthe standardization of HCl titrate it against
standardized 0,1 N NaOH solution.
At the end pointcolourless of NaOH used x
Normality (0,1 N)/ Volume of HCl (10 mL)
For 0.1 N NaOH Solution we took 4 gm of
analtycal grade NaOH in 1 L vol. Flask make up with
distilled water &sonicate for 10 minutes.
For boric Acid ‘% percentage Solution we took
20 mg boric acid in a 1000 Volumetric Flask, add some
distilled water and heat some time to dissolve the Boric
Acid, make up with distilled water&sonicate for 20 mins.
For the 32% NaOH Solution we took 32 gm
NaOH in a 100 volumetric flask and add some distilled
water to dissolve NaOH, cool to room temperature&make
up with distilled water.To prevent to contamination by
aerial ammonia, all reagents and solution were kept in
tightly bottles and closed the Kjeldahl reaction
immediately before use (Vinklarkova B. et al-2015).
Analysis Method:
For the sample digestion we took 0,7 g of sample
in a Round Bottom Flask, then add 2 g of digestion Mixer
in it, Rinse with water if necessary .
Add 15 mL of commercial H₂SO₄ in it and heat the
sample for 1 hour 10 minutes at 100˚C, and then 45
minutes at 70-80 ˚C(Vinlarkova B. et al.-2015).
Cool digested sample to room temperature and
add 70 mL distilled water in it (by adding water temp.
Raised to 80˚C. Again cool sample to room temperature.)
Setting
up KJELDAHL Apparatus for
distilation:
Take 200 ml 2% Boric Acid solution in the
beaker and dip condenser in the beaker. Add 2 g
devarda’s Alloy in sample and then add 70 ml 32% NaOH
solution drop by drop with dropping funnel after complete
addition, swicth on Isomenta and start distillation.
Distillate the sample for 1,5 hours at 100˚C.
And the titration was carried out. For this,
titrate distillate with 0,1 N standardized HCl.
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Fig.2: Devarda process at Kjeldahl device
III.
RESULTS AND DİSCUSSİON
crystallization. Otherwise, the reaction with the
The digestion system was preheated at 420 ˚C
concentrated acid is violent and the sample may be lost.
and the samples were digested for 120 minutes at the
Gently swirl the tube to mix the digested sample with the
temperature prior to distillation(Operation manual
water .
SpeedDigester K-425 / K-436).
Distillation and boric acid titration
If the samples are not analysed on the same day,
The Kjeldahl device unit was set according to the
dilute them with 50 ml of water in order to prevent
parameters list in the table 1
Table.1: The parameters of the used Kjeldahl apparatus
Distillation
Titration
Water
80 mL
Type
Boric acid
NaOH
90 mL
Titration solvent
H₂SO₄. 5N
Reaction time
5s
Volume receiving solvent
60 mL
Distillation time
300 s
Min.titration time
1s
Digested sample
+
Min.titration volume
40 mL
Reaction solution
+
Titration mode
standart
Stirrer speed
5
Stirrer speed
7
Titration pH measurement type
Endpoint
Endpoint type
4.65
Firstly, we wanted before the determination of our nitrogen of fertilizer, we tried the Kjeldahl device for sodium
nitrate (table 2)

Sample

Table.2: The results of the determination nitrogen content in sodium nitrate are presented
m-sample(g)
V-sample (mL)
%N
Recovery Rate %

Sample1
Sample2
Sample3
Sample4
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0.2571
0.2505
0.2515
0.2512

6.321
6.039
6.074
6.067

16.646
16.296
16.328
16.328

101.5
99.36
99.56
99.27
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Sample5
Sample6
Sample7
Sample8
Sample9
Sample10
Sample11
Sample12
Sample13
Sample14
Sample15
Sample16
Average (%)
SD
Rsd(%)

0.2575
0.25
0.2524
0.2574
0.2563
0.2568
0.2527
0.2539
0.2585
0.2583
0.2564
0.2527
-
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6.196
6.038
6.068
6.214
6.214
6.107
6.143
6.253
6.237
6.201
6.117
6.110
-

16.28
16.326
16.254
16.341
16.373
16.342
16.364
16.271
16.341
16.363
16.36
16.363
16.35
0.5
0.3

99.55
99.56
99.11
99.64
99.65
99.78
99.82
99.64
99.78
99.82
99.8
99.65
99.7
0.5
0.3

Finding conlusions were presented table 3. We found the the nitrogen ratio of amino acid 3.13% ( ͂ 3%).
Table.3: The conclusion as to parameters of the sample
Weight (g)
Weight (g)
Weight (g)
Weight
Blind(mL)
VH₂SO₄.N0,5

0.8510
0.2
3.1

0.7580
0.2
3

The amino acid content of unknown nitrogen
fertilizer content was determined as 3% in the Kjeldahl
instrument again. We repeated same analysis again by
Kjeldahl device.
We used the volume of sample titrant (HCl) 50ml, volume
of sample blank 49,7 ml and normality 0,5 N for the 0.7
g amino acid sample.
We calculated the
conclusion following this
equality:
Nitrogen %= (Volume of sample titrant-Volume
of titrant blank) x Normality x1,401 /Weight of Sample
Nitrogen %=(50mL-49,7 mL)x 1,401x 0,5 N / 0,7 g
=3
Nitrogen %= 3.
According to these two-repeated samples our amino acid
ratio fertilizer is 3%.
IV.
CONCLUSİON
We can say all nitrogen analysis of fertilizers
and food can analysis with Kjeldahl device apparatus.
Kjeldahl apparatus give us the ratio of nitrogen true. Also,
the new methods of this apparatus can improve for
different fields.
The Kjeldahl method for determination is
referred in all standard textbooks of clinical chemistry as
a clasical method generally accepted as reference method
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0.8967
0.2
3.3

Average
3.13

on which other methods are based (Chromy V. et al.2015) ( Vinklorkova B. et al.- 2015)
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