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1. Introduction

Amino acids are the sub-
stances of primary synthesis
contained in the top and un-
derground organs of almost all
flowering plant. They are syn-
thesized from simple inorganic
compounds and take part in the
synthesis of protein, coenzymes,
flavonoids, steroidal compounds,
polyphenols, complex carbo-
hydrates, lipids, vitamins and
pigments. They are contained
in plants in the form of easily
digested complexes and in bio-
available concentrations. That’s
why they have higher bioactivi-
ty in comparison with synthetic
analogues.

Up to date 300 herbal amino
acids are known, 20 of which
are the components of structur-
al proteins and enzymes. Re-
cent researches have shown that
there are near 30 % of amino
acids from total concentration
of organic compounds in plants.
Abundance of amino acids in
plants and their biological activ-
ity facilitate effective action on
the organism of both drug raw
materials and medicinal prepa-
ration from it.

Based on the above stated,
looking for new sources of eas-
ily digested amino acids among
underexplored medicinal plants
of Ukraine is actual. Ukraine
posseses a sufficient raw mate-
rial base.

Therefore, the purpose of
the work was to determine the
qualitative composition and
quantitative content of amino
acids in Thalictrum foetidum
L. herb as a promising herbal
substance for use in medicine
and pharmacy [1, 2].

2. Methods
The object of this study was
herbal raw material - Thalic-
trum foetidum L. herb, prepared
on the territory of Ukraine. The
analysis of amino acid compo-
sition has been performed by

the high performance liquid chromatography method. High
Performance Liquid Chromatograph Agilent 1200 device (Ag-
ilent technologies, USA) was employed during this study.

Preparation of analytical test
Principle:

The method is based on the extraction of free amino acids
from the herbal raw material and on the acid hydrolysis of
the herbal medicinal products followed by the analysis of hy-
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Abstract: The submitted article is concerned with the study
of amino acid composition in a Thalictrum foetidum L.
herb. Investigations have been performed by the high per-
formance liquid chromatography method based on the ex-
traction of free amino acids from the herbal raw material
and on the acid hydrolysis of the herbal medicinal products
followed by analysis of hydrolizates using the HPLC with
precolumn derivatization with 9-fluorenylmethoxycarbonyl
chloride (FMOC) and o-phthaldialdehyde (OPA) attended
by the detection with fluorescence detector.

Amino acid identification has been performed by the com-
parison of retention times with the mixture of standard
amino acids (Agilent 5061-3334). The content of bound
amino acids has been determined by the subtraction of free
amino acids composition from their total composition.
Asaresult of study 15 essential and non-essential amino acids
have been found. It is important to note that L-Serine, L-His-
tidine, Glycine and L-Phenylalanine are not in a free state
in Thalictrum foetidum L. herb. The quantity of L-Glutamic
and L-Aspartic acids is 17.47 and 13.41 pg/mg, respectively
(common amino acids). The content of abovementioned ac-
ids in a bound state is 15.66 and 9.84 pg/mg, respectively. As
for content of other amino acids which were found in Thal-
ictrum foetidum L. herb, it has to be said about their practi-
cally the same composition which is in the range from 4 to
5 ug/mg. Content of L-Histidine (1.80 ug/mg in general and
bound state) and L-Tyrosine (1.76 ug/mg in general state and
0.08 ug/mg in bound state) is minimum in this herb.

It has been established that amino acids are in a free and
bound state in the investigated herbal raw material. The
content of bound amino acids is higher than general con-
tent. Among the amino acids, which are in the overwhelm-
ing majority in the studied herb, it stands to mention L-Glu-
tamic and L-Aspartic. These amino acids play an important
role in supporting the physiological processes of the body,
especially nervous system.

In consideration of experimental data to be noticed is that
Thalictrum foetidum L. is a promising plant for creation of
phytotherapeutic medications with neurally mediated action.
Keywords: Thalictrum foetidum L., herb, biologically active
substances, amino acids, high performance liquid chroma-
tography.

drolizates using the HPLC with
precolumn derivatization with 9-
fluorenylmethoxycarbonyl chlo-
ride (FMOC) and o-phthaldial-
dehyde (OPA) attended by the
detection with fluorescence de-
tector.

The equipment and chroma-
tographic conditions

Chromatographic separation
was performed using liquid chro-
matograph Agilent 1200 device
(Agilent technologies, USA). Co-
lumn is Zorbax AAA with a length
of 150 mm, internal diameter
4.6 mm, sorbent particle size is
pm. Mobile phase A is 40 mM
Na,HPO,, pH 7.8; B - ACN:MeOH:
water (45:45:10, v/v/v). Separation
mode is gradient with the con-
stant flow rate 1.5 ml/min. Oven
temperature is 40 °C. Precolumn
derivatization was performed
in the automatic programming
mode using FMOC reagent (Agi-
lent 5061-3337) and OPA reagent
(Agilent 5061-3335). Detection
of the derivatized amino acids
was performed with fluorescence
detector.

Identification of components

Amino acid identification
has been performed by the com-
parison of retention times with
the mixture of standard amino
acids (Agilent 5061-3334). The
content of bound amino acids
has been determined by the
subtraction of free amino ac-
ids composition from their total
composition [3, 4].

3. Results

HPLC-chromatograms ob-
tained at the determination of
amino acids in Thalictrum foe-
tidum L. herb are given on the
Fig. 1. Identified free, common
and bound amino acids are listed
in Table 1.

As a result of study 15 essen-
tial and non-essential amino acids
have been found. It is important
to note that L-Serine, L-Histidine,
Glycine and L-Phenylalanine are
not in a free state in Thalictrum

foetidum L. herb. L-Glutamic and L-Aspartic acids are character-
ized with the highest content: 17.47 and 13.41 pg/mg, respectively
(common amino acids) In the bound state these amino acids have

the important role in the physiological processes of the body and
their content in this state is 15.66 and 9.84 ug/mg, respectively.
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Regarding the content of other amino acids which were
found in Thalictrum foetidum L. herb, it has to be said about
their practically the same composition which is in the range
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from 4 to 5 pg/mg. The content of L-Histidine (1.80 pg/mg in
general and bound state) and L-Tyrosine (1.76 pg/mg in general
state and 0.08 pg/mg in bound state) is minimum in this herb.
In that way, L-Glutamic is closely connected with protein,
carbohydrate, lipid metabolism and with other types of metab-
olism. More than 20 % of protein nitrogen present in the form of
glutamic acid and its amide, 60 % of carbon of L-Glutamic can
be included in glycogen, 20-30 % - in fatty acids. L-Glutamic

binds toxic byproducts in brain tissue [5, 6]. This is a single
amino acid which is oxidized in the tissues of cerebrum and
serves as energy source for neuron activity. It takes part in the
synthesis of acetylcholine. Furthermore L-Glutamic undergoes
the reverse transformation into glutamine under the existence
of tissue glutaminase, at the binding ammonia forms. Above-
mentioned properties of glutamic acid explain its beneficial
effect at some central nervous system diseases [7, 8].
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Fig. 1. HPLC-chromatogram, obtained at the determination of amino acids in Thalictrum foetidum L. herb

Table 1
Amino acid composition of Thalictrum foetidum L. herb

Free amino acids

. . Bound amino
Common amino acids

No. acids
RetTime, [min]| Name gll?g;lrﬁ; RetTime, [min] Name ﬁrﬁlg}l;g ﬁrﬁlg}ﬁg
1 2.562 L-Aspartic 3.57 2.539 L-Aspartic 13.41 9.84
2 4915 L-Glutamic 1.82 4.87 L-Glutamic 17.47 15.66
3 7.35 L-Serine 0.00 7.354 L-Serine 4.63 4.63
4 8.208 L-Histidine 0.00 8.211 L-Histidine 1.80 1.80
5 8.562 Glycine 0.00 8.566 Glycine 4.85 4.85
6 8.813 L-Threonine 0.07 8.738 L-Threonine 3.91 3.84
7 9.384 L-Arginine 0.66 9.379 L-Arginine 5.10 4.44
8 10.001 L-Alanine 0.68 9.928 L-Alanine 4.38 3.70
9 10.999 L-Tyrosine 1.68 10.996 L-Tyrosine 1.76 0.08
10 12.814 L-Valine 0.03 12.857 L-Valine 4.37 4.34
1 14.184 L-Phenylalanine 0.00 14.195 L-Phenylalanine 4.08 4.08
12 14.451 L-TIsoleucine 0.80 14.39 L-Tsoleucine 3.87 3.08
13 14.978 L-Leucine 0.00 14.986 L-Leucine 5.52 5.52
14 15.207 L-Lysine 2.14 15.259 L-Lysine 3.95 1.81
15 18.811 L-Proline 6.58 18.719 L-Proline 9.15 2.57
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L-Aspartic plays an important role in the correct function
of nervous and endocrine systems and stimulated hormone
production (growth hormone, testosterone, progesterone). It is
contained in proteins and acts as an excitatory neurotransmitter
of the central nervous system. L-Aspartic acid is an important at
the process of formation of other amino acids such as asparagine,
methionine, isoleucine, arginine, threonine and lysine; it helps
at chronic-fatigue build. This amino acid is an important at the
transport of minerals, necessary for formation and function of
DNA and RNA; it fortifies the immune system, stimulating the
antibody response and immunoglobulins; amino acid has the
positive influence on the work of the central nervous system, it
keeps mental alertness and intensifies brain functions; promotes
elimination of toxins as well ammonia, which negatively affects
the function of brain, nervous system and liver. Under stress the
organism needs additional doses of amino acids. Besides this
L-Aspartic acid is an effective medication used to treat depres-
sion; it facilitates conversion of carbohydrates to energy [9, 10].

Regarding the content of other amino acids which were
found in Thalictrum foetidum L. herb, it has to be said about

their practically the same composition which is in the range
from 4 to 5 ug/mg. Content of L-Histidine (1.80 ug/mg in gener-
al and bound state) and L-Tyrosine (1.76 pg/mg in general state
and 0.08 pg/mg in bound state) is minimum in this herb.

4. Discussion

As a result of study 15 essential and non-essential amino
acids have been found in a Thalictrum foetidum L. herb using
the high performance liquid chromatography method. It has
been established that amino acids in the composition of the
investigated herbal raw material are in free and bound state. It
has to be noted that their content in bound state is the high-
est. Among the amino acids, which are in the overwhelming
majority in the studied herb, it stands to mention L-Glutamic
and L-Aspartic. These amino acids play an important role in
supporting the physiological processes of the body, especially
nervous system.

In the consideration of experimental data to be noticed is
that Thalictrum foetidum L. is a promising plant for creation of
phytotherapeutic medications with neurally mediated action.

References
1. Jambor, A., Molnar-Perl, I. (2009). Amino acid analysis by high-performance liquid chromatography after derivatization
with 9-fluorenylmethyloxycarbonyl chloride. Journal of Chromatography A, 1216 (15), 3064-3077. doi: 10.1016/j.chro-
ma.2009.01.068
2. Jambor, A., Molnar-Perl, I. (2009). Quantitation of amino acids in plasma by high performance liquid chromatography: Si-
multaneous deproteinization and derivatization with 9-fluorenylmethyloxycarbonyl chloride. Journal of Chromatography A,
1216 (34), 6218-6223. doi: 10.1016/j.chroma.2009.06.083
3. Henderson, J. W,, Ricker, R. D., Bidlingmeyer, B. A., Woodward, C. (1999). Rapid, Accurate, Sensitive, and Reproducible
HPLC Analysis of Amino Acids Amino Acid Analysis Using Zorbax Eclipse-AAA Columns and the Agilent 1100 HPLC.
Agilent Technical Note, 5980-1193E.
4. Hontova, T. M. (2013). Aminokyslotnyi sklad hustykh ekstraktiv z travy ta koreniv zhyvokostu shorstkoho. Aktualni pytannia
farmatsevtychnoi i medychnoi nauky ta praktyky, 12 (2), 4-5.
5. Pollegioni, L., Servi, S. (Eds.) (2012). Unnatural Amino Acids: Methods and Protocols. Methods in Molecular Biology, 794.
Totowa: Humana Press. doi: 10.1007/978-1-61779-331-8
6. Michal, G., Schomburg, D. (Eds.) (2012). Biochemical Pathways: An Atlas of Biochemistry and Molecular Biology. Oxford:
Wiley-Blackwell, 5. doi: 10.1002/9781118657072
7. Wolosker, H., Dumin, E., Balan, L., Foltyn, V. N. (2008). d-Amino acids in the brain: d-serine in neurotransmission and neu-
rodegeneration. FEBS Journal, 275 (14), 3514-3526. doi: 10.1111/j.1742-4658.2008.06515.x
8. Brosnan, J. T. (2000). Glutamate, at the interface between amino acid and carbohydrate metabolism. The Journal of Nutrition,
130, 988-900.
9. Leuchtenberger, W., Huthmacher, K., Drauz, K. (2005). Biotechnological production of amino acids and derivatives: current
status and prospects. Applied Microbiology and Biotechnology, 69 (1), 1-8. doi: 10.1007/500253-005-0155-y
10.

of Plant Physiologists, 371-372.

60

Jones, R. C., Buchanan, B. B., Gruissem, W. (2000). Biochemistry & molecular biology of plants. Rockville: American Society



