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The aim of the work. To study the amino acid profile of the phaseolus vulgaris pods and extract prepared of them.
Materials and Methods. Five samples of raw material of phaseolus vulgaris pods (erect herbaceous bushes varieties
with white seeds) were collected in the Ternopil and Volyn regions, dry extract of phaseolus vulgaris pods was obtained
according to previously developed technology. The study of amino acid composition of the raw materials of phaseolus
vulgaris pods and extract prepared of them was carried out using a thin-layer chromatography (TLC) and a high-
performance liquid chromatography (HPLC).

Results and Discussion. The better separation of amino acids in TLC-research of the raw material of phaseolus vulgaris
pods was observed in the system of solvents isopropanol — formic acid — water (40: 2: 10). As a result of the study,
aspartic and glutamic acids, glycine, valine, tyrosine and leucine were identified.

The amino acid profile of the studied samples of raw material is quite homogeneous in composition: 7 essential amino
acids (histidine, threonine, valine, methionine, phenylalanine, isoleucine and leucine) and 8 non-essential amino acids
(aspartic and glutamic acids, arginine, serine, glycine, alanine, tyrosine and proline); lysine was found among the bound
amino acids in the 4" sample of raw material. Proline predominates in all samples of raw materials among free amino
acids. Among the bound amino acids the content of glutamic acid, which is the product of the glutamine hydrolysis, is the
highest. The content of glycine, serine and alanine is also high. Among the essential amino acids, leucine, phenylalanine,
histidine, threonine, isoleucine, valine were determined in content descending order.

The quantitative determination of amino acids in the extract of phaseolus vulgaris pods proved that the content of proline
was the highest (12.47 mg/g); the content of some compounds was also high: aspartic (5.41 mg/g) and glutamic (3.41
mg/g) acids, arginine (5.10 mg/g; both in free and bound forms), glycine (1.02 mg/g) and serine (1.04 mg/g). Among the
essential amino acids in the extract, the amount of valine (0.80 mg/g), phenylalanine (0.67 mg/g), threonine (0.66 mg/g),
leucine (0.63 mg/g) and isoleucine (0.58 mg/g) was a little different. The total content of amino acids in the extract was
3.2 %.

Conclusions. The amino acid profile of five samples of phaseolus vulgaris pods was studied by the HPLC method. It was
established that the composition is quite homogeneous, and the total content varies within 0.7-1.1 %.

In the dry extract of phaseolus vulgaris pods the content of 5 essential and 7 non-essential amino acids was determined.
The content of free amino acids in the extract is 0.52%; the total content of free and bound amino acids is 3.2 %.

When studying the stability and establishing the shelf life of the dry extract of phaseolus vulgaris pods, it is necessary to
take into account the presence of free amino acids and protein substances.

Key words: phaseolus vulgaris pods; raw material; extract; amino acids; HPLC; quantitative determination.

Introduction. The study of the amino acid composition
of the herb of five types of phaseolus vulgaris (black,
lemon bean, multiflorous bean, red mash bean, green
mash bean) was carried out in the research [1]; according
to it, other varieties were fancied. The authors identified
16 amino acids; aspartic and glutamic acids,
phenylalanine, valine, methionine, alanine, glycine,
leucine were found in the largest amounts. 17 amino
acids were identified in the Iyophilisate of the
homogenized fresh beans of green beans; aspartic and
glutamic acids, arginine, alanine, lysine, serine, leucine,
valine and proline were of the highest content [2].

The phaseolus vulgaris pods are medicinal plant raw
material, which is used in mild diabetes because of
hypoglycemic and hypolipidemic effect. Previously, the

conditions for obtaining the dry extract of phaselous
vulgaris pods were studied; its phenolic composition as
well as hypoglycemic effect [3-6] was studied. For
standardization of the extract is important to study the
various classes of biologically active substances (BAS),
which alone or in combination with other BAS cause a
pharmacological effect. The study of BAS composition
of the extract is also important in terms of study of its
stability: in determining the conditions of its storage and
shelf life, the chemical activity of the compounds, which
are the most labile to the environmental factors (light,
humidity, temperature), should be taken into account.

Therefore, the aim of the research was to study the
amino acid profile of phaseolus vulgaris pods and the
extract prepared of them.
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Materials and Methods. Five samples of the raw
material of phaseolus vulgaris pods (erect herbaceous
bushes varieties with white seeds: Laura (1), Eureka (2),
Golden Saxa (3), Polka (4), Olga (5)) were collected in
Ternopil and Volyn regions, the dry extract of phaseolus
vulgaris pods was obtained according to the technology
described previously [3]. The study of amino acid
composition of the raw material of phaseolus vulgaris
pods and the extract prepared of them was carried out
by means of thin-layer chromatography (TLC) and high-
performance liquid chromatography (HPLC).

Silica gel 60 F,, chromatographic plates and
chromatographic chambers (Merck, Germany), and
device for drawing samples Linomat 5 (CAMAG,
Switzerland) were used for the TLC-study. The test
solutions were prepared by boiling of the raw material
(4 g) and 25 ml of ethanol (10 %, v/v) under a reflux
condensor for 1 hour in water bath. The test solution of
the extract was prepared by dissolving 0.4 g of dry
extract in 10 ml of ethanol (10 % v/v). To prepare the
witness standard solution 5 mg of glycine, valine,
leucine, tyrosine, aspartic and glutamic acids, qualified
as ‘chemically pure’, were dissolved in ethanol (10 %
v/v) at 30 °C for 10 min in ultrasonic bath. 15-20 pl of the
test solutions and 5 pl of witnessing standard solutions
were put onthe plate. The study of qualitative composition
of amino acids was carried out in two mobile phases:
isopropanol — formic acid — water (40: 2: 10), acetone —
water (3: 2); development — over a path of 10 cm.
Detection of chromatograms was performed by the
solution of 2 g/L ninhydrin (acetic acid — n-butanol
(5:95)), followed by heating at 100—105 °C for 5 minutes.
Analysis of the chromatograms was performed in visible
light.

The liquid chromatograph Agilent 1200 (Agilent
technologies, USA) and G1315A fluorescence detector
(Agilent Technologies, USA) as well as 1313A
autosampler (Agilent Technologies, USA) were used to
determine the composition and content of amino acids
by the HPLC method.

The preparation of the solution for determination of
free amino acids was carried out by keeping the raw
material (0.16 g) or the extract (0.16 g) and 4.0 ml of 0.1
mol/L hydrochloric acid solution in a hermetically sealed
vial at 50 °C in ultrasound bath for 3 hours. The total
removal of free and bound amino acids was carried out
under more tough conditions: the raw material (15 mg)
or extract (15 mg) was placed in a vial, 0.5 ml of 6 mol/L
hydrochloric acid solution was added, sealed, and kept
in a thermostat for 24 h at 110 °C for hydrolysis; the
hydrolyzate was diluted with water for chromatography
to 4.0 ml.

0.5 ml of each obtained extract was evaporated on a
rotary evaporator to dry at 50 °C, 0.5 ml of water for
chromatography was added and evaporated again, the
procedure was performed two more times to remove
hydrochloric acid. The dry residue was dissolved by

diToximMiuHi K0CTi/HKEHHA
Phytochemical researches

stirring it in 0.5 ml of water for chromatography and
filtered through syringe micro-filters of regenerated
cellulose with a pore size of 0.22 ym. The obtained
filtrate was put into the conical insert of the vial, which
was inserted into the autosampler.

The derivatization of amino acids was carried out in
an automated online mode of the autosampler according
to the described scheme [7]. The derivatization was
performed using o-phthalaldehyde reagent (OPA,
Agilent 5061-3335) for primary amino acids and
9-fluorenylmethyl chloroformate reagent (FMOC, Agilent
5061-3335) for secondary amino acids.

To identify the amino acids and build the calibration
curves, the solutions of amino acids standards were
prepared by dilution / dissolution of the standards
mixture (PN 5061-3334, PN 5062-2478, Agilent
Technologies, USA).

Chromatographic conditions [7]:

Column: Zorbax Eclipse AAA 4.6x150 mm (3 pum).

Column temperature: 40 °C.

Mobile phase A: 40 mmol/L solution of Na,HPO, and
pH 7.8 (5.5 g Na,HPO,, monohydrate was dissolved in 1
litre of water for chromatography, adjusted to pH 7.8 with
10 mol/L sodium hydroxide solution).

Mobile phase B: acetonitrile-methanol-water
(45:45:10, v/ v/ v).

Flow: 1.5 ml/min.

Stoptime: 26 min.

Post time: off.

Gradients: according to the program.

Time, min Mobile phase A, %  Mobile phase B, %
0-1.9 100 0
1.9-18.1 100-43 0-57
18.1-18.6 43-0 57100
18.6-22.3 0 100
22.3-23.2 0-100 100-0
23.2-26.0 100 0

Detection: fluorescence detector according to the
program: up to 15 min — excitation wavelength 340 nm,
emission wavelength 450 nm; after 15 min — excitation
wavelength 266 nm, emission wavelength 305 nm.

Injection: 0.5 pl.

Results and Discussion

Better separation of amino acids in the TLC-study of
the raw material of phaseolus vulgaris pods was
observed in a mobile phase of isopropanol — formic acid
— water (40:2:10). A picture of a chromatogram for a test
solution of the 1t sample is presented in Figure 1.

At the chromatogram of the test solution, 8 zones
were evidenced, six of which were identified as aspartic
acid (R, = 0.25), glycine (R, = 0.33), glutamic acid (R, =
0.39), valine (R,= 0.53), tyrosine (R, = 0.63), leucine (R,
= 0.65). Two weak zones of R.= 0.09 of yellow-orange
colour and of R, = 0.32 of purple-pink colour were not
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B identified. Similar chromatograms were obtained for all
samples of phaseolus vulgaris pods.

Thus, in the phaseolus vulgaris pods, the aspartic
and glutamic acids, valine, glycine, tyrosine and leucine
were identified by thin-layer chromatography, which
were mentioned in the studies of various types of
phaseolus vulgaris herb [1] and lyophilized fresh beans
of green beans [2].

A detailed study of the amino acid profile of five samples
of phaseolus vulgaris pods and extract prepared of them
was made by means of the HPLC method. Under the

@ described conditions of chromatography and derivatization,

the chromatographic profiles of free and bound amino acids

= were obtained. The examples of the chromatograms
- obtained are presented in Figures 2 and 3.

It is established that phaseolus vulgaris pods of all
types can be used in cases of diabetes. Previously, the
studies of phenolic profile of various samples of bush
phaseolus vulgaris pods with white seeds and the extract
prepared of them proved the presence of rutin,
isoquercitrin, quercitrin and ferulic acid [4, 6]. The amino

i) acid profile of the studied samples of raw materials is
1 2 3 4 5 6 7 also quite homogeneous in composition: 7 essential
amino acids (histidine, threonine, valine, methionine,
phenylalanine, isoleucine and leucine) and 8 non-
essential amino acids (aspartic and glutamic acid,
arginine, serine, glycine, alanine, tyrosine and proline).
Additionally, lysine was found among the bound amino

Fig. 1. The chromatograms in the conditions of amino
acids identification. 1 — the 15t sample solution in ethanol
(10% v / v); standard solutions of amino acids in ethanol

(10% v / v): 2 — glycine, 3 — valine, 4 — leucine, 5 —
tyrosine, 6 — aspartic acid, 7 — glycine and glutamic acid.
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Fig. 2. Chromatogram of the test solution of the phaseolus vulgaris pods 3 sample obtained in terms of quantitative
determination of free amino acids content
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Fig. 3. Chromatogram of the test solution of the phaseolus vulgaris pods 3 sample obtained in terms of quantitative
determination of total amino acids content

acids in the 4" sample of raw materials; methionine was
not identified in samples 4 and 5; in the 2" and 5"
samples, free histidine was not found as well; no free
tyrosine was identified in samples 2, 4 and 5; arginine
was present only in a bound form in all samples. The
comparison of the composition of amino acids in the
studied samples of phaseolus vulgaris pods and that in
the literature is presented in Table 1.

The comparison of the chromatographic profiles of
amino acids of green beans [2], which are immature

beans with immature seeds, and pods of phaseolus
vulgaris, proves that in the green beans and pods there
are identical amino acids, the exceptionis hydroxyproline:
it is not found in the pods.

Histidine and alanine, which are present in the raw
material of phaseolus vulgaris pods, are not found in the
extract. There were no lysine and methionine in the
extract as well, which are identified in some samples of
raw materials. The technology of the extract, that is the
concentration of alcohol in the extractant [8], the method

Table 1. The amino acid composition of the phaseolus vulgaris

Raw material Component composition

Method and conditions of determination

Sourse

His, Thr, Arg, Val, Met, Phe,
lle, Leu, Asp, Glu, Ser, Gly,
Ala, Tyr, Pro, Lys (only in the
fourth sample)

Phaseolus
vulgaris pods

Acid hydrolysis, online derivatization using
o-phthalaldehyde (OPA) for

primary amino acids and 9-
fluorenylmethyl chloroformate

(FMOC) for secondary amino

acids, HPLC with fluorescence detection

own results

Asp, Glu, Thr, Ser, Pro, Gly,
Ala, Val, Met, lle, Leu, Tyr,
Phe, His, Lys, Arg

5 species of
phaseolus
vulgaris grass

Acid hydrolysis, post-column derivatization using
ninhydrin, amino acid analyzer (ion-exchange
using ion exchange resin DCGA) with visible
region detection

(1]

Asp, Glu, H-Pro, Ser, Gly,
His, Arg, Thr, Ala, Pro, Tyr,
Val, Met, lle, Leu, Phe, Lys

Green beans

Acid hydrolysis, derivatization using
Phenylisothiocianate for

primary and secondary amino acids, HPLC with
ultraviolet detection

(2]
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of thickening and drying, may cause it. It should be also
noted that some reactions may take place during the
hydrolysis in preparation of the sample: peptide with
valine and isoleucine are ruptured toughly; threonine,
tyrosine and serine are decomposed slowly partially,
and tryptophan and cysteine are degraded in the process
of acid hydrolysis, which leads to efficiency; methionine
is partially oxidized in hydrolysis; asparagine and
glutamine come to be asparagine and glutamic acids,
and some amino acids such as glycine and serine are
common contaminants [9-12].

The results of quantitative determination of amino
acids in the studied samples of raw material and extract
are presented in Table 2.

The presented results prove that proline predominates
among free amino acids in all samples. Among the
bound amino acids, the content of glutamic acid, which
is the product of glutamic hydrolysis, is the highest. The
level of glycine and serine is also high, which may be
excessive due to the prevalence of these amino acids;
the content of alanine is also high. Leucine, arginine,
phenylalanine, histidine, threonine, isoleucine, valine
are identified among the important amino acids in
content descending order. Methionine, an essential
amino acid, is found in three of five samples, probably
because of both the quality of the raw material and the

chosen conditions of sample preparation. The numerical
value of the content of some amino acids is quite
homogeneous in all samples, and the total content in the
studied samples of raw materials varies within 7-11
mg/g (0.7-1.1 %).

The content of amino acids in the 4" sample of the
raw material was the highest, so the results of the
analysis of this samples were compared with those of
guantitative determination of amino acids in green beans
according to the research [2] (Fig. 4).

The comparison analysis proved that the total content
of amino acids in the phaseolus vulgaris pods (3.2 %)
was almost 4 times lower than that in the green beans
(13.5 %), which in addition to practically immature pods
also had immature seeds. For the most part, the amino
acid profiles of phaseolus vulgaris pods and green
beans were similar. The difference in the profiles was
regarding the quantitative issue. The proportions of
proline, glycine and glutamic acid in the total amount of
amino acids were slightly higher compare to their
proportions in green beans, while the proportion of
aspartic acid was slightly lower. The amino acid profiles
of phaseolus vulgaris pods and green beans regarding
the issue of quantitative ratio of essential amino acids
correlated slightly better: only particle of lysine was
slightly lower in the pods. Those differences were

Table 2. The content of amino acids in the phaseolus vulgaris pods and extract prepared of them

Sample
1 2 3
Time, min Substance Content, mg / g

free bound total free | bound | total free |bound | total
1,63 L-Aspartic acid 0,098 | 0,398 | 0,496 | 0,155 | 0,380 | 0,535 | 0,249 | 0,551 | 0,800
2,498 L-Glutamic acid 0,133 | 0,593 | 0,726 | 0,097 | 0,741 | 0,838 | 0,169 | 0,991 | 1,160
5,731 L-Serine 0,061 | 0,516 | 0,577 | 0,069 | 0,689 | 0,758 | 0,062 | 0,777 | 0,839
6,878 L-Histidine 0,047 | 0,202 | 0,249 - 0,384 | 0,384 | 0,039 | 0,319 | 0,358
7,128 Glycine 0,030 | 0,617 | 0,647 | 0,017 | 0,687 | 0,704 | 0,040 | 1,198 | 1,238
7,355 L-Threo- 0,034 | 0,276 | 0,310 | 0,026 | 0,332 | 0,358 | 0,074 | 0,388 | 0,462
8,624 El-r}l\?ginine - 0,458 | 0,458 - 0,484 | 0,484 - 0,829 | 0,829
8,734 L-Alanine 0,066 | 0,477 | 0,543 | 0,085 | 0,527 | 0,612 | 0,236 | 0,602 | 0,838
10,193 | L-Tyrosine 0,024 | 0,236 | 0,260 - 0,315 | 0,315 | 0,015 | 0,372 | 0,387
12,191 | L-Valine 0,040 | 0,262 | 0,302 | 0,036 | 0,311 | 0,347 | 0,091 | 0,340 | 0,431
12,433 | L-Methio- 0,022 | 0,032 | 0,054 | 0,054 | 0,012 | 0,066 | 0,012 | 0,021 | 0,033
13,828 El-r;’ienylalanine 0,037 | 0,352 | 0,389 | 0,020 | 0,419 | 0,439 | 0,058 | 0,561 | 0,619
14,037 | L-Isoleucine 0,035 | 0,250 | 0,285 | 0,021 | 0,295 | 0,316 | 0,052 | 0,393 | 0,445
14,760 | L-Leucine 0,019 | 0,589 | 0,608 | 0,014 | 0,660 | 0,674 | 0,021 | 0,952 | 0,973

15,227 L-Lysine - - - - - - - - -
21,342 | L-Proline 1,243 | 0,002 | 1,245 | 1,255 | 0,029 | 1,284 | 1,370 | 0,170 | 1,540
Total 1,889 | 5,260 | 7,149 | 1,849 | 6,265 | 8,114 | 2,488 | 8,464 |10,952

Note: sample 1-5 - the phaseolus vulgaris pods; sample 6 - the phaseolus vulgaris pods dry extract.
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Continuation Table 2.

Sample
4 S 6
Time, min Substance Content, mg / g

free bound | total free | bound | total free |bound| total
1,63 L-Aspartic acid 0,135 | 0,474 | 0,609 | 0,112 | 0,346 | 0,458 | 0,681 | 4,737 | 5,418
2,498 L-Glutamic acid 0,117 0,817 0,934 | 0,153 | 0,558 | 0,711 | 0,296 | 3,115 | 3,411
5,731 L-Serine 0,076 | 0,718 | 0,794 | 0,038 | 0,508 | 0,546 | 0,161 | 0,887 | 1,048

6,878 L-Histidine 0,041 0,446 0,487 - 0,266 | 0,266 - - -
7,128 Glycine 0,028 0,959 0,987 | 0,018 | 0,829 | 0,847 | 0,098 | 0,924 | 1,022
7,355 L-Threo- 0,033 0,325 0,358 | 0,027 | 0,254 | 0,281 | 0,172 | 0,491 | 0,663
8,624 El-gerginine - 0,689 | 0,689 - 0,468 | 0,468 | 1,640 | 3,457 | 5,097

8,734 L-Alanine 0,101 | 0,585 | 0,686 | 0,059 | 0,454 | 0,513 - - -
10,193 | L-Tyrosine - 0,322 | 0,322 - 0,250 | 0,250 | 0,027 | 0,269 | 0,296
12,191 | L-Valine 0,048 | 0,313 | 0,361 | 0,028 | 0,253 | 0,281 | 0,157 | 0,644 | 0,801

12,433 | L-Methio- - - - - - - - - -

nine

13,828 | L-Phenylalanine 0,022 | 0,466 | 0,488 - 0,364 | 0,364 | 0,077 | 0,592 | 0,669
14,037 | L-Isoleucine 0,027 | 0,305 | 0,332 | 0,016 | 0,239 | 0,255 | 0,074 | 0,510 | 0,584
14,760 | L-Leucine 0,020 | 0,738 | 0,758 | 0,011 | 0,588 | 0,599 | 0,045 | 0,585 | 0,630

15,227 | L-Lysine - 0,314 0,314 - - - - - -
21,342 | L-Proline 1,240 | 0,474 | 1,262 | 1,270 | 0,059 | 1,329 | 1,806 |10,668|12,474
Total 1,888 | 7,493 | 9,381 | 1,732 | 5,436 | 7,168 | 5,234 |26,879| 32,113

Note: sample 1-5 - the phaseolus vulgaris pods; sample 6 - the phaseolus vulgaris pods dry extract.

1,5

=

o
)

The content of amino acids
o
|
|

the 4-th sample, mg/g

M the green beans, g/100g according to [2]

Fig. 4. Diagram of the amino acids content in the 4" sample of the paseolus vulgaris and in the green beans according

to [2]
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probably associated with different terms of storage of
the comparable samples as well as peculiar features of
accumulation of the amino acids and proteins in the
pods and seeds.

The quantitative determination of amino acids in the
extract of phaseolus vulgaris pods proved that the content
of proline was the highest (12.47 mg/g); the content of
aspartic (5.41 mg/g) and glutamic (3.41 mg/g) acids,
arginine was the most numerous (5.10 mg/g) (both in free
and bound forms), glycine (1.02 mg/g) and serine (1.04
mg/g) was also high. Among the essential amino acids
the amounts of valine (0.80 mg/g), phenylalanine (0.67
mg/g), threonine (0.66 mg/g), leucine (0.63 mg/g), and
isoleucine (0.58 mg/g) slightly differed. The total amino
acid content of the extract was 32 mg/g or 3.2 %.

Conclusions. 1. The amino acid profile of five samples
of phaseolus vulgaris pods was studied by means of the
HPLC method. It was established that the composition is
quite homogeneous for all samples, and comprises 7

essential amino acids (histidine, threonine, valine,
methionine, phenylalanine, isoleucine and leucine) and 8
non-essential amino acids (aspartic and glutamic acids,
arginine, serine, glycine, alanine, tyrosine and proline);
the total content varies within 0.7-1.1 %.

2. In the dry extract of phaseolus vulgaris pods the
content of 5 essential (threonine, valine, phenylalanine,
isoleucine and leucine) and 7 non-essential amino acids
(asparagine and glutamic acid, serine, arginine, glycine,
tyrosine and proline) was determined. The content of
free amino acids in the extract is 0.52 %; the total content
of free and bound amino acids is 3.2 %.

3. When studying the stability and establishing the
shelf life of the dry extract of phaseolus vulgaris pods, it
is necessary to take into account the presence of free
amino acids and protein substances.
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AMIHOKUCNOTHUI MPO®I/b CTY/IOK KBACO/I 3BUMANHOI TA CYXOrO EKCTPAKTY HA iXHI
OCHOBI

I. B. BpoHCbKa, A. €. lemup,

JABH3 «TepHonisibcbkuli 0epxasHuli MeduyHull yHisepcumem iMmeHi |. H. lopbadescbko2o0 MO3 YkpaiHu»
vronska_liudmyla@ukr.net

MeTa poGOoTU. BUBYEHHSI aMiHOKMCMOTHOIO NPOCito CTYNOK KBACO/i 3BUYANHOT Ta €KCTPAKTY Ha TXHiil OCHOBI.
Martepiann i metogu. M'saTb 3pa3kiB CUPOBUHM CTY/I0K KBACONi 3BMYAliHOT (KyLWOBi COPTY i3 BiNMM HaciHHAM) 3i6panu
y TepHOMINbCLKIA i BOANHCBLKIN 06/1acTsAX, Cyxuii eKCTpakT CTYy/MOK KBacosi OTpUMasIn 3riAHO 3 PO3PO6/IEHO paHille
TEeXHO/Ooriet0. BMBUYEHHS aMiHOKMC/TOTHOIO CK/1agy CMPOBMHU CTY/IOK KBACO/i Ta €KCTPakTy Ha iXHiii OCHOBI 34iiCHIOBaIN
MeTogammn TOHKoLwapoBoi xpomatorpadii (TLUX) i BucokoedpekTnBHOI pignHHOT Xxpomatorpadii (BEPX).
Pe3ynbtatm i OGroBOpeHHsA. Kpaule po3gineHHs amiHokucnot npu TLUX-gocnigpkeHHi CMpOBMHM CTYMOK KBacosi
3BUYANHOI CnocTepiraiv y CUCTEMI PO3YMHHUKIB i30NponaHoa — MypalunHa kucrioTta — Boga (40 @ 2 @ 10). Y pesynbrari
[OCNIfKEeHHS iAeHTUhIKOBaHO acnapariHoBy i r1yTaMiHOBY KACAOTU, MILMH, BasliH, TUPO3VH i TEALUH.
AMIHOKMCNOTHUIA Npochinb AOCAigKYBaHMX 3pasKiB CUPOBMHM € AOCTaTHbO OAHOPIAHMIA 3a CKNagoM: 7 He3aMiHHUX
aMiHOKUCNOT — FICTUANH, TPEOHIH, BaUliH, METIOHIH, doeHinanaHiH, i3onenuunH i neiynH Ta 8 3aMiHHMX — acnapariHoBa i
rAyTamiHOBa KNC/IOTU, apriHiH, CEePUH, FNiLWH, anaHiH, TMPO3UH i NPOAiH; Ni3nH 6y/10 BUSIBNEHO cepes 3B'A3aHNX aMiHOKACI0T
B 4 3pa3Ky CUPOBMHK. B yCix 3pa3kax CUpPOBUHYM cepep, BiflbHNX aMiHOKICNOT NPOAiH AoMiHye. Cepeg, 3B’A3aHNX aMiHOKACO0T
HaBiNbLWNIA BMICT r1lyTaMiHOBOI KUC/IOTU, SIKa € NPOAYKTOM Tigponi3dy rayTamMiHy. TakoX BUCOKMM € BMICT TAiLUHY | CEPUHY,
anaHiHy. Cepef, He3aMiHHUX aMiHOKMC/IOT, B MOPSAKY 3MEHLUEHHS BMICTY, BU3HAYEHO NelunH, (oeHinanaHid, rictugmH,
TPEOHiH, i30/1eALUMH, BasiH.
KinbKicHe BM3HAYEHHS aMiHOKMC/AOT B €KCTPaKTi CTY/I0K KBACco/i NiATBEPAUNO HABULLMIA BMICT nNponiHy — 12,47 wmr/r, a
TaKoX BMCOKMI BMICT acnapariHoBoi (5,41 mr/r) i rnytamiHoBoi (3,41 mr/r) KucaoT, apriHiny (5,10 Mr/r; SIK y BiNbHIA, Tak i
3B’A3aHiii popmax), raiuuHy (1,02 mr/r) i cepuny (1,04 Mr/r). 13 He3aMiHHMX aMiHOKUCOT B EKCTPaKTi HE3HAYHO BiAPI3HAKTLCS
KinbkocTi BautiHy (0,80 mr/r), cheHinanaHiHy (0,67 mr/r), TpeoHiHy (0,66 mr/r), neiunHy (0,63 mr/r) Ta isonenumny (0,58 mr/r).
3araibHUin BMICT aMiHOKMC/I0T B €KCTPakTi CTaHOBUTHL 3,2 %.
BucHoBku. Metogom BEPX BMBYEHO aMiHOKMCNOTHI Npodhini Nty 3paskiB CTY/10K KBAcO/i 3BMYaliHOl. BcTaHOBAEHO, LLO
CKfag, AOCTaTHbO OAHOPIAHWIA, a 3arafibHUn BMICT KonnBaeTbes B Mexax 0,7-1,1 %.

Y CyxOMy eKCTpaKTi CTy/1I0K KBACO/1i BU3HAYEHO BMICT 5 HE3aMiHHUX Ta 7 3aMiHHUX aMiHOKMCAOT. BMICT BiflbHMX aMiHOKMCOT
B eKcTpakTi — 0,52 %, cymapHuii BMICT BifIbHMX i 3B’A3aHMX aMiHOK1CNOT — 3,2 %.

Mpn pocnigkeHHi cTabifibHOCTI | BCTAHOB/IEHHI TEPMiHY MPUAATHOCTI CYyXOro €KCTPpakTy CTYNOK KBacosli HeobXigHO
BpPaxoBYyBaTW NPUCYTHICTb BisIbHUX aMiHOKUC/IOT i GiSIKOBUX PEYOBMH.

KntouoBi crnoBa: CTy/KM KBAconi 3BMYaHOT; CUPOBUHA; EKCTPAKT; amMiHOKMCA0TK; BEPX; KinbkicHe BU3HAYEHHS.
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AMUHOKNC/OTHbIY NMPO®U/Ib CTBOPOK ®ACO/IN OEbIKHOBEHHOW N CYXOIO 3KCTPAKTA HA
NX OCHOBE

1. B. BpoHcka, A. E. lemung

'BY3 «TepHoro/ibekuli 20cydapcmseHHbIl MeouyuHCKUl yHuUsepcumem umeHu Y. 5. Nopbayesckoz2o MO3
YKpauHbI»

vronska_liudmyla@ukr.net

LUenb pa6oTbl. V3yyeHrne aMMHOKMCNIOTHOMO NPOghnsi CTBOPOK dhaconiv 06bIKHOBEHHOM 1 3KCTPaKTa Ha MX OCHOBE.
Matepuanbl u meToabl. MN5Tb 06pa3L0OB Cbipbsi CTBOPOK (hacony 06bIKHOBEHHO (KYCTOBblE copTa C 6e/biM1 ceMeHamu)
6bI11 cobpaHbl B TEPHONONBLCKON U BO/MbIHCKOM 06N1acTsX, CyXO 3KCTPaKT CTBOPOK dacosin Gblsi NOSyYeH COrNacHo
pa3paboTaHHOl paHee TeXHONIorMu. M3yyeHne aMUHOKMCIOTHOrO COCTaBa Cbipbs CTBOPOK (DAconM M 3KCTpakTa Ha
MX OCHOBE OCYLLECTB/IS/IN MeTodamu TOHKOCAOMHOW Xxpomatorpadmn (TCX) u BbICOKOI(EKTUBHOW KMAKOCTHOW
xpomarorpacpun (BIXKX).

Pesynbratbl U o6cyxaeHue. Jlydllee pasfeneHve aMUHOKUCAOT npu TCX-uccnenosaHun Cbipbs CTBOPOK haconu
00ObIKHOBEHHOI Habnwaanm B cUCTeEMe pacTBOpuUTeneil n3onponaHon — mMypaBbuHasa kucnoTta — Boga (40 : 2 : 10). B
pesynbsTare uccrnefoBaHus 6b110 MAeHTU(ULMPOBaAHO acnaparMHoBYO U INyTaMUHOBYHO KMCOTbI, TNLMH, BaJIVH, TUPO3UH
N nevuuH.

AMWHOKUCAOTHBIA Mpochunb uccnegyemMbix 06pasLoB Cbipbs AOCTATOYHO OAHOPOAEH MO cOCTaBy: 7 He3aMeHUMbIX
aMVIHOKWUCMOT — TUCTUAWH, TPEOHWH, BaJIMH, METMOHWH, (heHWnanaHwH, M30neiuvH 1 NeiuvH 1 8 3aMeHUMbIX —
acrnaparvHosas 1 rinyTammHoBast KUCNOTbI, aprVHUH, CEPUH, TNULUH, a/laHVH, TUPO3UH W1 MPOJIVH; NN3UH Bbln 06HapYXeH
cpeau CBA3aHHbIX aMUHOKUCIOT B YETBEPTOM 06pasue cbipbs. Cpean cBo60OAHBIX aMUHOKUCIOT BO BCeX obpasLax Cbipbs
JOMUHMpYeT nponuH. Cpeay CBA3aHHbIX aMWHOKUCIOT Haubosbluee codepxXaHve [yTaMWMHOBOW KMCMOTbl, KoTopas
ABMIAETCA MPOAYKTOM TMAPONM3a rnyTaMuHa. Takke BbICOKUM ABIAETCA COAEPXaHUe [NuLMHa W CeprHa, anaHuHa.
Cpefu He3aMeHVMbIX aMUHOKMUCIOT, B NOpsifke y6biBaHWA COAepXaHns, onpeaeneHo NeiumH, heHnnananvi, rmcTmanH,
TPEOHWH, U30MENLUH, BUTUH.

KonuyectBeHHOe onpefeneHne aMUHOKACAOT B 3KCTpakTe CTBOPOK (hacosv nokasasio, YTO COoAepXaHue nposvHa
SABMISIETCS CaMbIM BbICOKUM — 12,47 Mr / T, @ Takke BbICOKME coAepXaHue acnaparmHoBoli (5,41 Mr / 1) u rnyTaMMHOBOM
(3,41 mr / 1) kucnort, aprmHmHa (5,10 mr / r) kak B cBOGOAHOW Tak 1 CBSA3aHHON dhopmax, ravumHa (1,02 mr/ r) n cepuHa
(1,04 mr /). I3 HE3aMeHMMbIX aMUHOKMC/IOT B 3KCTPaKTe He3HauMTeNIbHO OTInYaroTcs konuyectsa BanuHa (0,80 mr /1),
heHunananuHa (0,67 mr /1), TpeoHunHa (0,66 mr /1), neiumHa (0,63 mr /1) n nsoneiiyuHa (0,58 mr /). O6LLee cogepxaHue
aMWHOKMC/OT B 3KCTpakTe coctasnset 3,2 %.

BbiBoabl. MeTofom B3XXX M3yyeHO aMMHOKWUC/IOTHblE Mpodinan NsTK 06pasuoB CTBOPOK (haconv O6bIKHOBEHHOIA.
YcTaHOBMEHO, YTO COCTaB 0CTaTOYHO OAHOPOAEH, a 0bLLee conepxaHue konebnetca B npegenax 0,7-1,1 %.

B cyxom akCTpakTe CTBOPOK (haconv onpesenieHo cogepxarHme 5 HesameHUMbIX 1 7 3aMEHNMbIX aMUHOKUCOT. CofepxaHue
CBOOO/HbIX aMUHOKMC/OT B 3KCTpakTe — 0,52 %, cymMMapHoe cofepxaHne CBOOOAHbIX U CBA3AHHbLIX aMUHOKUCIOT — 3,2 %.
Mpn nccnepoBaHny CTabUNBHOCTU U YCTAHOB/IEHUM CPOKA FOAHOCTM CyXOro 3KCTpakTa CTBOPOK dpacony HeobXxoaumo
YUMTbIBATbL NPUCYTCTBME CBOOOAHBLIX aMUHOKNC/OT 1 GE/NKOBbIX BELLECTB.

KnioueBble cnoBa: CTBOPKM (Pacosim OBbIKHOBEHHOW, CbIpbe; 3KCTPaKT; aMWUHOKWUCIOThbI, BIXKX; Ko/imuyecTBeHHoe
onpegaenexue.
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