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Abstract 
In the article there has been given the results of study on defining of amino acidic composition of dry 
extracts Curcuma Longa L. and Ferula Assefoetida L.  
Amino acids are the main source of nitrogen in the human body and act as a binder in the 
decomposition and synthesis of nitrogen-fixing compounds. Up to 400 g of protein is regenerated in 
the human body in a day. Different proteins are exchanged at different speeds - from a few minutes to 
10 or more days. In particular, a quarter of protein amino acids (approximately 100 g) are decompose 
irreversibly. They need to be renewed at the expense of nutrient amino acids and partially synthesized 
endogenous amino acids.  
Comparative analysis of amino acidic composition of both samples has been done in the study. As a 
result heterocyclic acids were dominative among all other revealed substances. 
Keywords: dry extract, Curcuma Longa L., Ferula Assefoetida L., root extracts, amino acids, amino 
acidic composition. 

抽象的 

在文章中给出了确定干提取物 Curcuma Longa L. 和 Ferula Assefoetida L. 的氨基酸组成的研究

结果。 

氨基酸是人体内氮的主要来源，并在固氮化合物的分解和合成中充当粘合剂。 人体内一天可

再生多达 400 克蛋白质。 不同的蛋白质以不同的速度交换——从几分钟到 10 天或更长时间。 

特别是，四分之一的蛋白质氨基酸（约 100 克）不可逆地分解。 它们需要以牺牲营养氨基酸

和部分合成的内源性氨基酸为代价进行更新。 

研究中对两种样品的氨基酸组成进行了比较分析。 因此，杂环酸在所有其他揭示的物质中占

主导地位。 

关键词：干提取物，Curcuma Longa L.，Ferula Assefoetida L.，根提取物，氨基酸，氨基酸组

成。 

INTRODUCTION 



590 
 

 
 
 

It is known that amino acids are a structural unit 
of protein, that is, proteins in the human and 
animal body are made up of amino acids [1]. 
During metabolism, many amino acids are 
synthesized in the body, therefore, they are called 
exchangeable amino acids, and amino acids that 
are not synthesized in the body or formed in 
small amounts are called non-exchangeable 
amino acids [2]. The following can be included 
in the list of exchangeable amino acids: glycine, 
alanine, proline, serine, cysteine, aspartate, 
asparagine, glutamate, glutamine, and tyrosine. 
And non-exchangeable amino acids are: 
arginine, kalin, histidine, isoleucine, leucine, 
lysine, methionine, threonine, tryptophan, 
phenylalanine [3]. Among them are lysine, 
methionine, cystine, threonine, tryptophan, 
which are actively involved in metabolism. Lack 
of essential amino acids in the body leads to 
metabolic disorders, and leads to health 
deterioration [1].  
Amino acids are the only source of protein in the 
body and their reserves are very low. Therefore, 
proteins are a very important compound for the 
human body at any age. Proteins are important in 
the development of the organism and in the 
performance of important functions in its vital 
functions. Amino acids are important for the full 
growth and development of the body in young 
people, and in adults for the vital functions of 
organs, cell regeneration, renewal, blood 
formation, lymph, hormones, and enzymes [3, 4]. 
In addition, amino acids form substances that are 
responsible for innervation, that is, it allows 
nerve impulses to travel from the brain to organs 
and tissues or vice versa [5]. 
Curcuma Longa L. is a perennial herbaceous 
plant belonging to the ginger family 
(Zingiberaceae). Turmeric is used as a natural 
antimicrobial agent and at the same time it has 

the property of improving digestion and 
intestinal flora. It is known from the literature 
that it is effective against inflammation and joint 
pain. Its main active ingredient is curcumin in the 
plant content of 0.3 to 5.4%. Curcumin has a 
wide range of pharmacological effects, 
especially antioxidant, anticancer, antimicrobial 
and as well has anti-inflammatory and anti-
diabetic properties [3, 6]. 
The fern (Ferula Assafoetida L.) is a perennial 
herbaceous plant in the family Apiaceae. It is 
mainly used in the form of resin, which hardens 
in the air. Ferric acid, resin alcohols, ferul esters 
and coumarins were extracted from the resin. In 
modern medicine, ferula root is used in nervous 
diseases, as an anti-inflammatory, as a means of 
lowering blood pressure. And in some literature 
ferula is mentioned as anthelmintic [1, 5]. 
 
Objective 
 Given the role of amino acids in important 
biological processes of the body, the aim of our 
research is to study the amino acid composition 
of dry extracts from the plants Curcuma Longa 
L. and Ferula Assafoetida L. 
 
MATERIALS AND METHODS 
 Precipitation of proteins and peptides in the 
aqueous extract was performed in a centrifuge. 
To do this, 1 ml (exact volume) of 20% 
trichloroacetic acid was added to 1 ml of the 
sample. After 10 min, the precipitate was 
obtained by centrifugation for 15 min at 8000 
rpm. 0.1 ml of the precipitated liquid was 
separated and dried in a lyophilized dryer. 
Phenylthiocarbomail (FTC) - high-efficiency 
liquid chromatography (HELC) analysis of 
free amino acid derivatives 
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 FTC synthesis of free amino acid derivatives 
was performed using the Steven A., Cohen 
Daviel method. 
Detection of FTC-amino acids was performed on 
Agilent Technologies 1200 chromatograph. 
Column 75 x 4.6 mm Discovery HS C 18, 
solution A: 0.14 M CH3COONa + 0.05% TEA 
ph 6.4, V: CH3CN. Flow rate 1.2 ml / min, light 
absorption 269 nm. 
 
RESULTS 
Dry extracts from curcuma Longa and ferula 
assefoetida roots were identified as the object of 
the experiment. Determination of amino acid 
content was carried out by the above mentioned 
method. The results of the analysis of the amino 
acid composition of Curcuma Longa dry extract 
are given in Table 1. 

Table 1 
Amino acid composition of Curcuma Longa 

dry extract 
Amino 
acids 

Concentr
ation, mg 
/ gr 

Amino 
acids 

Concentr
ation, mg 
/ gr 

Asparagi
ne acid 0,06 

Prolin 
0,06 

 Glut
amic acid  0,12 

Tyrosine 
0,08 

Serin 0,04 Valin * 0,07 
Glycine 

0,04 
Methioni
ne * 0,02 

Asparagi
n 0,04 

Isoleucin
e *  0,08 

Glutamin
e 0,13 

Leucine 
* 0,07 

Cysteine 0,23 Histidine 0,23 
Treonin* 

0,05 
Tryptoph
an  0,07 

Arginine 
0,18 

Phenylal
anine * 0,03 

Alanin 0,03 Lysine * 0.02 
Total  1,63 

 
The results show that 20 amino acids were 
detected in the dry extract, and 6 of them marked 
with an asterisk are non-exchangeable amino 
acids. 
Among the identified amino acids in dry extract 
of Curcuma Longa, there was determined a 
quantitative superiority of histidine (0.23 mg / 
gr), cysteine (0.23 mg / gr), arginine (0.18 mg / 
gr), glutamine (0.13 mg / gr). 
Standard sample and the chromatogram peaks of 
amino acids of Curcuma Longa dry extract are 
given in the Fig. 1 and 2. 
 

 
Fig.1. Standard sample chromatogram of amino 
acids 
 

 
Fig.2. Chromatogram of amino acids of Curcuma 
Longa dry extract 
In the next phase of our study, the amino acid 
composition of the dry extract obtained from 
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Ferula Assafoetida L. was studied and the results 
are presented in Table 2. 

Table 2 
The amino acid composition of the dry 

extract of Ferula Assafoetida L. 
Amino 
acids 

Concentr
ation, mg 
/ gr 

Amino 
acids 

Concent
ration, 
mg / gr 

Asparagi
ne acid 0,17 

Prolin 
0,31 

 Glut
amic acid
  0,25 

Tyrosine 

0,20 
Serin 0,15 Valin * 0,31 
Glycine 

0,78 
Methionine 
* 0,05 

Asparagi
n 0,77 

Isoleucine 
*  0,26 

Glutamin
e 0,41 

Leucine * 
0,18 

Cysteine 0,96 Histidine 1,27 
Treonin* 

0,26 
Tryptopha
n  0,23 

Arginine 
0,26 

Phenylalan
ine * 0,11 

Alanin 0,30 Lysine * 0,02 
Total   7,26 

 
The results show that 20 amino acids were 
detected in the dry extract, and 6 of them marked 
with an asterisk are non-exchangeable amino 
acids. 
Among the identified amino acids in dry extract 
of Ferula Assafoetida L., there was determined a 
quantitative superiority of histidine (1.27 mg / g), 
cysteine (0.96 mg / g), glycine (0.78 mg / g), and 
asparagine (0.77 mg / g). 
It should be noted that, in both extracts, 
heterocyclic acids predominated quantitatively, 
diaminodicarboxylic and 

monoaminomonocarboxylic acids are relatively 
rare. 
The chromatogram peaks of the amino acids 
contained in the Ferula Assafoetida L. extract are 
shown in Fig. 3. 

 
Fig. 3. Chromatogram of the amino acid 
composition of the dry extract of Ferula 

Assafoetida L. 

 
DISCUSSION 
Samples of Curcuma Longa L. and Ferula 
Assafoetida L. dry extracts, after analyzing 
showed 6 non-exchangeable and 14 
exchangeable amino acids. However, the dry 
extract obtained on the basis of the Ferula 
Assafoetida L. contains amino acids in 
quantitative terms superior over the amino acid 
content of dry extract obtained on the basis of 
Curcuma Longa L. [4] 
It should be noted that both samples are rich in 
amino acids. Both extracts in the study were rich 
in heterocyclic amino acids (histidine), 
diaminodicarbon (arginine, lysine) and 
monoaminocarbon (alanine, valine, glycine, 
isoleucine, leucine, methionine, serine, 
threonine, tyrosine, phenylalanine and etc.) acids 
were found to be relatively small [5]. 
Based on the above results, the dry extract 
obtained from the plants Curcuma Longa L. and 
Ferula Assafoetida L. can be recommended as a 
promising effective type of drug and means of 
obtaining a biologically active supplement [6]. 
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