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INTRODUCTION

Both the spectrum and the content of individual amino acids (AA) significantly affect the
nutritional value of feed components. The actual content of individual AA in the feed significantly
affects not only the production performance of animals but also their health status (Jerabek et al.,
2018). Since dietary protein sources are usually a costly part of feed for monogastric animals,
farmers are currently trying to find affordable, often only natural protein resources of plant origin
that can be effectively used for animal production.

The aim of the present study was to evaluate the effect of dehulling of the seeds from three
white lupin varieties on the content of individual AA in the target products.

MATERIALS AND METHODS

The white lupin varieties Dieta, Amiga and Zulika were the object of the study. All the white lupin varieties were
grown on the farm of the University of Veterinary and Pharmaceutical Sciences Brno in the land registry of
BartoSovice village in the district Novy Ji€in, under the identical soil and climate conditions (region where cereals are
grown, 276 m above sea level, annual rainfall of 776 mm). Each variety was grown on the area of 10 ha. The sowing
occurred at the beginning of April 2017 in the amount of 200 kg/ha. The crop was harvested at the end of August
2017. On a day before the harvest, 10 samples were taken from each variety (0.5 kg) from various parts of the field
stand. In a laboratory, seeds were manually dehulled to produce a kernel. Hulls were the secondary product of this
process.

The amino acid spectrum of the whole seed, kernel and hulls was determined by acid hydrolysis samples by
6 N HCI at 110 ° C for 24 hours using an automated AAA 400 amino acid analyzer (INGOS a.s., Prague). The
analysis was based on the coloring reaction of amino acids with an oxidizing agent-ninhydrin. The following amino
acids were determined from the amino acid spectrum: aspartic acid (Asp), threonine (Thre), serine (Ser), glutamic
acid (Glu), proline (Pro), glycine (Gly), alanine (Ala), valine (Val), methionine (Met), isoleucine (lle), leucine (Leu),
tyrosine (Tyr), phenylalanine (Phe), histidine (His), lysine (Lys) and arginine (Arg).

The results were evaluated by mathematical and statistical methods using the software UNISTAT for Excel version
56, applying Tukey’'s HSD multiple comparison test. Differences between mean values were tested at significance
level P < 0.05. In the tables and figures, average values (on dry matter basis) found within the respective groups are
presented.

RESULTS

It resulted from the amino acid analysis in the lupin seeds that the kernel after manual dehulling
had the higher content of all analysed AA (P < 0.05), except for methionine (Met), for which no
significant change was observed (Table 1, 2 and 3).

There were differences in the average values of individual AA as well as among the studied
varieties. Higher differences in AA contents were shown among the individual varieties, the
highest for Dieta (Figure 1), from 25.3% (Ala) to 43.1% (Tyr), lower for Amiga (Figure 2), from
14.3% (Val) to 24.3% (Arg) and the lowest for Zulika (Figure 3), from 11.1% (Val) to 17.7% (Tyr).
The results showed that the highest effect on the increase of AA content after dehulling was
observed in the kernel of Dieta. The percent increase of the total AA content in the kernel of the
studied varieties, as compared to their whole seeds, was from 11.1% (Zulika) to 43% (Dieta). In
comparison with the standard extracted soybean meal, the lupin kernel contained less Lys and
Met, on the other hand, it contained markedly higher content of Arg, an essential AA especially for
poultry.

Table 1: Content of amino acids in the whole seed,

kernel and hull of Dieta lupin variety (g/kg of DM) Figure 1: Significant increase in the content of individual amino

acids (AA) in the kernel compared to the whole seed of Dieta lupin

Differences in the total AA content among the observed varieties from different years thus show

the substantial influence of the cultivation year itself.
As for the hull, the highest content of all AA was observed for Zulika 62.3 g/kg, lower for Amiga
58.9 g/kg and the lowest for Dieta 54.0 g/kg.

Table 2: Content of amino acids in the whole seed,
kernel and hull of Amiga lupin variety (g/kg of DM)

DM = dry matter; AA = amino acids; X = mean,; sd = standard deviation;

> =sum.

Table 3: Content of amino acids in the whole seed,
kernel and hull of Zulika lupin variety (g/kg of DM)

Figure 2: Significant increase in the content of individual
amino acids (AA) in the kernel compared to the whole seed

of Amiga lupin variety (in % of DM basis)
Amino acid Whole seed  Kernel Hull J
X + sd X + sd X + sd Tyr [ J19
Threonine 12.4+052 143+128 25+0.64 Ala "l 16
Valine 14.3+054 16.4+080 3.6+0.48 cly [ J15
Methionine 0.0+063 1.8+081 0.2+0.10 Pro [ J21
Isoleucine 15.1 +053 17.8+096 2.9+048 Glu l'] J23
Leucine 26.3+1.00 30.6+157 4.7 +0.87 Ser |'I J1s
Phenylalanine 13.2+064 15.4+090 2.6+0.58 Asp [ 017
Histidine 83+054 98+074 1.82%029 Arg 2
Lysine 19.1 +067 22.0+132 5.1+0.68 Lys 15
Arginine 394+174 49.0+£306 4.9+132 His 18
> esencial AA 148.9 177.0 28.1 Phe 17
Asparagine 35.7+152 41.7+259 6.5%127 Leu .
Serine 17.4+074 20.5+159 35071
Glutamine 63.5+260 78.0+373 8.1+202 . e
Proline 18.9+188 22.8+49 5.0=1.25 W
Glycine 13.7+051 15.8+082 3.0+051| Ihre L
Alanine 11.4+039 13.1+039 2.5+0.46 0 5 10 20 25 30
Tyrosine 15.3+056 18.3+154 2.2+0.50 .
S non-esencial AA|  175.8 210.1 30.8 /o
Total of all AA 324.6 387.1 589 Essential AA are displayed using dark blocks.

Thre: threonine, Val: valine, lle: isoleucine, Leu: leucine, Phe: phenylalanine, His: histidine, Lys:
lysine, Arg: arginine, Asp: aspartic acid, Ser: serine, Glu: glutamic acid, Pro: proline, Gly:
glycine, Ala: alanine, Tyr: tyrosine.

Figure 3: Significant increase in the content of individual
amino acids (AA) in the kernel compared to the whole seed of
Zulika lupin variety (in % of DM basis)

AMING acid Whol? seed K?rnel I:IuII |
X * sd X + sd X + sd Tyr |'| 18
Threonine 13.7£048 154 +147 2.7 +0.33 Ala [
Valine 16.1+£043 17.8+156 3.7 +0.36 Gly ‘ 15
Methionine 15+045 0.9+061 0.2+0.09 o - »
Isoleucine 17.4+084 19.7+160 3.0+0.33 - |'] 15
Leucine 29.4+087 33.5+280 5.0+0.63 - |'] s
Phenylalanine 15.1+061 16.8+162 2.8+0.37 Asp |’| 3o
Histidine 9.0+035 10.3+1.01 1.8+0.22 H—I
Lysine 20.9+061 23.6+208 5.2=+051 Arg — e
Arginine 48.7 +2.30 56.2+536 5.6 +1.50 Lys 13
S esencial AA 171.7 194.4 30.0 ks Jis
Asparagine 40.6 +1.45 46.7+391 6.8+0.82 HIE i
Serine 19.8+1.46 22.7+198 3.8+0.40 Leu 14
Glutamine 76.8+174 883+746 9.0+1.38 lle J13
Proline 20.1+147 22.9=+125 4.7 +£0.57 Val S
Glycine 15.2 +051 17.4+157 3.0+0.32 Thee [
Alanine 12.5+040 13.9+120 2.6+0.29
Tyrosine 17.7+059 20.8+177 2.4+0.33 ! g L 15 20 25
Y non-esencial AA 202.7 232.7 32.3 %
Total of all AA 374.4 427 1 62.3 Essential AA are displayed using dark blocks.
Thre: threonine, Val: valine, lle: isoleucine, Leu: leucine, Phe: phenylalanine, His: histidine, Lys:
DM = dry matter; AA = amino acids; X = mean, sd = standard deviation; lysine, Arg: arginine, Asp: aspartic acid, Ser: serine, Glu: glutamic acid, Pro: proline, Gly:
> =sum. glycine, Ala: alanine, Tyr: tyrosine.

DM = dry matter; AA = amino acids; X = mean; sd = standard deviation;

> =sum.

: : Whole seed Kernel Hull variety (in % of DM basis)
Amino acid X sd X *sd X *sd .
. Tyr | P43
Threonine 12.2+071 15.8+052 2.3+0.59 e |'I 05
Valine 13.6+069 18.3+097 3.3+0.45 1
Methionine 1.1+0.69 1.1+041 0.2+0.09 Gly ',u 32
Isoleucine 14.1£084 19.7+0.70 2.6+0.44 Pro | 29
Leucine 258+125 33.7+103 4.3+081 | Ol 33
Phenylalanine 12.5+070 16.9+065 2.4+0.54 Ser [, 34
Histidine 8.1+050 10.5+042 1.6+027 | Asp | 38
Lysine 18.2+1.09 23.3+£077 4.6+0.63 Arg 38
Arginine 39.2+1.92 54.0+215 45+1.22 Lys 28
> esencial AA 144.8 193.2 25.8 His 29
Asparagine 33.9+338 46.6+132 59+1.17 Phe 35
Serine 17.3+119 23.1+069 3.2+0.66 Leu 31
Glutamine 65.6+315 87.0+239 7.4+1.87 lle 40
Proline 17.5+099 22.6+073 4.6+1.15 Val 34
Glycine 13.3+050 17.5+070 2.7%048 | Thre 29
Alanine 10.8+059 13.5+1.00 2.3+0.43
Tyrosine 14.8+084 21.2+083 2.0+0.46 0 10 20 30 40
S non-esencial AA | 173.1 231.4 28.2 o
Total of all AA 317.9 424 6 54.0 Essential AA are dlsPIayed l{smg (.jark bIocks.. | -
Thre: threonine, Val: valine, lle: isoleucine, Leu: leucine, Phe: phenylalanine, His: histidine,

Lys: lysine, Arg: arginine, Asp: aspartic acid, Ser: serine, Glu: glutamic acid, Pro: proline, Gly:
glycine, Ala: alanine, Tyr: tyrosine.

The results showed that the highest amount of total AA, as well as all essential AA, was present

In the kernel, slightly lower amount was found in the whole seed and the lowest amount in the
hull, for all the studied varieties. The results showed that the majority of AA is contained Iin the
kernel and after dehulling, their content increased significantly as compared to the whole seed.
Regarding individual varieties, the highest content of all AA in the kernel dry matter was observed
for Zulika 427 g/kg, slightly lower amount for Dieta 425 g/kg and markedly lower content for
Amiga 387 g/kg. In the whole seed, the highest amount of all AA was observed for Zulika 374
g/kg, lower for Amiga 325 g/kg and the lowest for Dieta 318 g/kg; this finding Is not in agreement
with results of our earlier study (Zapletal et al., 2015). In that study, the highest content of all AAin
the whole seeds was found in Dieta (365 g/kg), lower in Zulika (361 g/kg) and the lowest in Amiga
(351 g/kg), while all the varieties were grown on the same farm as in the present study.

CONCLUSIONS

The results show that lupin seeds are a significant source of amino acids which makes
them an important source of high-quality protein for animal nutrition. By dehulling, a kernel
can be obtained which is nutritionally superior to seed and in which the content of
essential and non-essential AA is increased. Based on the AA analysis of three white lupin
varieties (Dieta, Amiga and Zulika) we have concluded that lupin seeds and their products
contain only a very small amount of amino acid methionine. Except methionine, histidine
was the least represented AA in the lupin protein; on the other hand, the highest content of
arginine was found for all varieties which is the most typical and dominant AA although
there are differences between the respective varieties.

In the tested varieties, the content of all essential AA In the kernel after dehulling
Increased from 13.2% (Zulika) to 33.0% (Dieta) and the content of all non-essential AA
Increased from 14.6% (Zulika) to 33.3 % (Dieta).

The content of all essential and non-essential AA was significantly reduced in the hull as
compared to the whole seed from the evaluated lupin varieties, on average by 80%.
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