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Abstract 
L-Valine one of the compounds of parenterally infused feeding drugs, 

produced by the number of the countries (Aminoven , Germany; Highmix, 
Russia; etc.). It might be quantitatively estimated by means of Reverse Phase 
High Performance Liquid Chromatography and generation of isothiocyanate 
derivates of amino acids, which are time consuming and complicated methods. 
Another amino acid, glutamic acid, is applicable for the medicine as a 
compound improving cerebral blood flow and produced by the Sweden, 
Germany and Russia (Kabiven Central, Infesol 100, Eltacine).  

One of the main reactions of glutamic acid identification is based on its 
green fluorescence abilities after interaction with the resorcinol. In accordance 
with the A.P. Arzamascev (Analysis of Pharmaceutical Chemistry) the reaction 
of green fluorescence is specific for glutamic acid. However, after comparison 
with the other amino acids we have found out that valine might be identified by 
the utility of the same method. Moreover, after utility of the equal quantity of the 
valine and glutamic acid, we concluded that green fluorescence of valine is 
more pronounced that glutamic acid in water environment , but not in alcohol, 
and the measurement as well as comparison of the fluorescence of these two 
compounds might serve as a new method for identification of valine as well as 
glutamic acid in a fast expressway in drugs. In this work, we introduce the new 
fast method of valine’s identification.  

Key words: glutamic acid, new method, valine, fluorescence, identification, 
resorcinol  

Introduction 
L-Valine one of the compounds of parenterally infused feeding drugs, 

produced by the number of the countries (Aminoven, Germany; Highmix, 
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Russia; etc.). It might be quantitatively estimated by means of Reverse Phase 
High Performance Liquid Chromatography (RP- HPLC) and generation of 
isothiocyanate derivates of amino acids, ion-exchange chromatography, NMR, 
which are time consuming and complicated methods1,2. Another amino acid, 
glutamic acid, is applicable for the medicine as a compound improving cerebral 
blood flow and produced by the Sweden, Germany and Russia (Kabiven 
Central, Infesol 100, Eltacine).  

Adolf von Baeyer3 for the first time in 1872 has reported about the 
formation of the compound, which was the phenol-based dye. It was forming 
from the mixture of concentrated sulfuric acid, benzaldehyde and resorcinol. 
Further, in 1940 Niederl and Vogel4 studied the products obtained from the 
reaction between aliphatic aldehydes and resorcinol. They proposed the cyclic 
tetrameric structure (R1=aIiphatic, R2'=H) analogous to cyclic tetrarneric 
structures frequently encountered in nature, e.g, porphyrins. This structure was 
finally proved in 1968 by Erdtman and coworkers by a single crystal X-ray 
analysis5. 

The concept that resorcinarenes can be used as templates for the 
synthesis of large macrocycles was introduced by Xuehe Li 6.  

One of the main reactions of glutamic acid identification is based on its 
green fluorescence abilities after interaction with the resorcinol. In accordance 
with the A.P. Arzamascev (Analysis of Pharmaceutical Chemistry) the reaction 
of green fluorescence is specific for glutamic acid. However, after comparison 
with the other amino acids we have found out that valine might be identified by 
the utility of the same method. Moreover, after utility of the equal quantity of the 
valine and glutamic acid, we concluded that green fluorescence of valine is 
more pronounced that glutamic acid in water environment, but not in alcohol, 
and the measurement as well as comparison of the fluorescence of these two 
compounds might serve as a new method for identification of valine as well as 
glutamic acid in a fast expressway in drugs.  

In this work, we introduce the new fast method of valines’ identification by 
the utility of Fluorometer.  

Materials and Methods 
1. Identification of glutamic acid and valine via their fluorescence abilities. 

Glutamic acid (0.002 g) was mixed with the resorcinol (0.002 g) and 5 drops of 
concentrated sulfuric acid. The mixture was heated until the visualization of the 
greenish brown coloring. Further, the sample was cooled by the addition of the 
5 ml water and 5 ml of 28% of the ammonium solution. The mixture obtained 



 - 72 -

redish-violet coloring with the green fluorescence. The same procedure was 
performed for valine. It was utilized Fluorometer from Perkin Elmer for the 
measurement of the intensity of the fluorescence. During the first step of 
reaction it is formed pyrrolidone carbonic acid from glutamic acid (Scheme 1), 
which further obtains more branched structure after the reaction with the 
Resorcinol 7. 

 
Scheme 1. Formation of the first product of the condensation of the 
Glutamic acid. 

 

2. Statistical analysis. It was used t-student test as well as ONE-WAY-
ANOVA for calculation of the significance of the results. It is presented SEM on 
the graphs. The results were considered statistically significance when p < 0.05. 

Results and discussion 
1. Visualization as well as measurement of the glutamic acid’s and 

valine’s fluorescence intensity in the water solution.  
After visual appreciation of the prevalence of valine’s fluorescence 

intensity in comparison with the glutamic acid (Fig.1. A., B.) we have preformed 
series of the experiments to find out the optimal excitation as well as emission 
wavelengths. At the wavelengths λEx =495 nm, λEm=515 nm, the intensity of the 
fluorescence for valine and glutamic acid in comparison with the Control was 
maximal. After several steps of dissolutions of the primer solution of the 
aminoacids we have noticed that the Fluorescence graph of the glutamic acid 
(solution used had 2x10-5, 2x10-6, 2x10-7, 2x10-8 mg/ml concentrations) 
possessed with the bell-like shape graph (Fig 1. C, D), where as the valine’s 
graph was linear (2x10-5, 2x10-6, 8x10-7, 2x10-8 mg/ml concentration). This 
finding evidenced about more pronounced valine’s fluorescence in comparison 
with the glutamic acid. 

2. Estimation of fluorescence intensity for valine and glutamic acid in 
water and alcohol environments.  
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The stock solutions for these experiments had concentrations equal to 
0.0002 mg/ml of water or alcohol. These stock solutions were dissolved for 10x 
and 100x and the intensity of fluorescence for these solutions was measured 
(Fig.2. A,B). In both types of the environments, decrease of the solution’s 
concentrations increases the intensity of the fluorescence. From Fig.2.A. it is 
clear that in the water solution dissolution for 100x increases the intensity of 
fluorescence of valine and not glutamic acid, whereas the 100x dissolution 
initiates the increase of the glutamic acid’s fluorescence intensity.  

Similar test system based on the measurement of the fluorescence for D, 
L types aminoacids was published by the Richard GI 8 and co-authors. 
However, authors in this particular publication used more complicated and 
difficult to perform method than the technique described by us.  

Demonstrated above results might be useful tool for the quantative as well 
as qualitive analysis of glutamic acid as well as valine during pharmaceutical 
controlling experiments. These test system is easy to perform and cheap in 
comparison with the experiments performed by the utility of NMR as well as 
different types of HPLCs.  

 

 
Fig.1. Visualization as well as measurement of the Glu and Val’s 

fluorescence intensity in the water solution. Glutamic acid as well as valine 
(0.002 g) were mixed with the Resorcinol (0.002 g) and 5 drops of concentrated 
sulfuric acid. The mixture was heated until the visualization of the greenish 
brown coloring. Further, the samples were cooled by the addition of the 5 ml 
water and 5 ml of 28% of the ammonium solution. The mixture obtained redish-
violet coloring with the green fluorescence (A and B). The stock solutions of 
amino acids were dissolved and the standard curves based on the measured 
intensity of fluorescence (Fluorometer, Perkin Elmer) were built (C and D).  
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Fig.2. Estimation of fluorescence intensity for valine and glutamic acid in 

water and alcohol environments. Glutamic acid as well as valine (0.002 g) were 
mixed with the resorcinol (0.002 g) and 5 drops of concentrated sulfuric acid. 
The mixture was heated until the visualization of the greenish brown coloring. 
Further, the samples were cooled by the addition of the 5 ml water and 5 ml of 
28% of the ammonium solution. The mixture obtained redish-violet coloring with 
the green fluorescence. Further, these stock solutions were dissolved for 10x 
and 100x in the water (A) and alcohol (B) and the intensity of fluorescence was 
measured (Fluorometer, Perkin Elmer). Statistical analysis were performed by 
the utility of t-student test as well as ONE-WAY-ANOVA. Results were 
statistically significant when the p< 0.05.  
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ø. ¾. ¸²ÜÆºÈÚ²Ü 

Î»Ýë³μ³Ý³Ï³Ý ·ÇïáõÃÛáõÝÝ»ñÇ Ã»ÏÝ³Íáõ, 
ÐÐ ¶²² ¶. ´áõÝÇ³ÃÛ³ÝÇ ³Ýí³Ý μÇáùÇÙÇ³ÛÇ ÇÝëïÇïáõïÇ ³í³· 

·Çï³ßË³ïáÕ 
². ². êÆØàÜÚ²Ü  

Î»Ýë³μ³Ý³Ï³Ý ·ÇïáõÃÛáõÝÝ»ñÇ ¹áÏïáñ, 
ÐÐ ¶²² Ð. ´áõÝÇ³ÃÛ³ÝÇ ³Ýí³Ý Ï»Ýë³ùÇÙÇ³ÛÇ ÇÝëïÇïáõï 

 
L-ì³ÉÇÝÁ ÙÇ ÙÇ³óáõÃÛáõÝ ¿, áñÁ Ý»ñÙáõÍíáõÙ ¿ ûñ·³ÝÇ½Ù å³ñ»Ýï»ñ³É »Õ³Ý³-

Ïáí ¨ ³ñï³¹ñíáõÙ ¿ ÙÇ ß³ñù »ñÏñÝ»ñáõÙ (Aminoven, ¶»ñÙ³ÝÇ³ Highmix, èáõë³ë-
ï³Ý ¨ ³ÛÉÝ): ²Ûë ³ÙÇÝ³ÃÃáõÝ»ñÁ Ï³ñáÕ »Ý áñáßí»É Ð³Ï³¹³ñÓ ÷³½³ÛÇÝ μ³ñÓñ 
³ñ¹ÛáõÝ³í»ïáõÃÛ³Ùμ ûÅïí³Í Ñ»ÕáõÏ³ÛÇÝ ùñáÙ³ïá·ñ³ýÇ³ÛÇ Ù»Ãá¹áí, Ý³Ë³å»ë 
ùÇÙÇ³Ï³Ý Ùá¹ÇýÇÏ³óÇ³ÛÇ »ÝÃ³ñÏ»Éáí ³ÙÇÝ³ÃÃáõÝ»ñÁ ¨ ëï³Ý³Éáí Ç½áÃÇáóÇ³-
Ý³ïÇ ³Í³ÝóÛ³ÉÝ»ñ: ê³Ï³ÛÝ ³Ûë Ù»Ãá¹Á Å³Ù³Ý³Ï³ï³ñ ¿ ¨ ¹Åí³ñ Çñ³Ï³Ý³óíáÕ: 
Ø»Ï ³ÛÉ ³ÙÇÝ³ÃÃáõ` ·ÉÛáõï³ÙÇÝ³ÃÃáõÝ, ÙÇ ¹»Õ³ÙÇçáó ¿, áñÁ μ³ñ»É³ííáõÙ ¿ ·ÉËáõ-
Õ»ÕÇ ³ñÛ³Ý ßñç³Ý³éáõÃÛáõÝÁ ¨ ³ñï³¹ñíáõÙ ¿ ÙÇ ß³ñù »ñÏñÝ»ñáõÙ, áñáÝó ÃíÇÝ »Ý 
å³ïÏ³ÝáõÙ Þí»¹Ç³Ý, ¶»ñÙ³ÝÇ³Ý, èáõë³ëï³ÝÁ (Kabiven Central, Infesol 100, 
Eltacine): ¶ÉÛáõï³Ù³ÃÃíÇ ÑÇÙÝ³Ï³Ý ï³ñμ»ñ³ÏÙ³Ý é»³ÏóÇ³Ý ¿ Ñ³Ý¹Çë³ÝáõÙ í»ñ-
çÇÝÇë ÷áË³½¹»óáõÃÛáõÝÁ é»½áñóÇÝáÉÇ Ñ»ï, áñÇ Ñ»ï¨³Ýùáí ³ñï³½³ïíáõÙ ¿ 
ýÉÛáõáñ»ëó»ÝóÇ³: Ð³Ù³Ó³ÛÝ ².ä. ²ñ½³Ù³ëó¨Ç (¸»Õ³·Çï³Ï³Ý ùÇÙÇ³ÛÇ Ù»Ãá¹Ý»-
ñÁ) ³ßË³ï³ÝùÇª Ï³Ý³ã ýÉáõáñ»ëó»ÝóÇ³Ý Ñ³ïáõÏ ¿ ÙÇ³ÛÝ ·ÉÛáõï³ÙÇÝ³ÃÃíÇÝ, ë³-
Ï³ÛÝ ÏÇñ³é»Éáí ÝáõÛÝ Ù»Ãá¹Á í³ÉÇÝÇ ï³ñμ»ñ³ÏÙ³Ý Ñ³Ù³ñ` Ù»Ýù Ñ³ÛïÝ³μ»ñ»-
óÇÝù, áñ í»ñçÇÝë ÝáõÛÝå»ë ûÅïí³Í ¿ Ï³Ý³ã ýÉáõáñ»ëó»ÝóÇ³Ûáí, áñÁ ³í»ÉÇ ³ñï³-
Ñ³Ûïí³Í ¿ çñ³ÛÇÝ ÙÇç³í³ÛñáõÙ ¨ áã Ã» ëåÇñï³ÛÇÝ: ²Ûë »ñÏáõ ÙÇ³óáõÃÛáõÝÝ»ñÇ 
ýÉÛáõáñ»ëó»ÝóÇ³ÛÇ áñáßáõÙÁ Ï³ñáÕ ¿ Ñ³Ý¹Çë³Ý³É ³ñ³· Ù»Ãá¹ í»ñçÇÝÝ»ñÇë ³éÏ³-
ÛáõÃÛáõÝÁ ¨ ù³Ý³ÏáõÃÛáõÝÁ áñáß»Éáõ Ñ³Ù³ñ: ²Ûë ³ßË³ï³ÝùáõÙ Ù»Ýù Ý»ñÏ³Û³óÝáõÙ 
»Ýù Ýáñ, ³ñ³· Ù»Ãá¹ í³ÉÇÝÇ ³éÏ³ÛáõÃÛáõÝÁ ¨ ù³Ý³ÏáõÃÛáõÝÁ áñáß»Éáõ Ñ³Ù³ñ: 

²é³Ýóù³ÛÇÝ μ³é»ñ` ·Éáõï³ÙÇÝ³ÃÃáõ, Ýáñ Ù»Ãá¹, ýÉÛáõáñ»ëó»ÝóÇ³, ï³ñμ»-
ñ³ÏáõÙ, é»½áñóÇÝáÉ 

àñáßÇã μ³é»ñª ·ÉÛáõï³ÙÇÝ³ÃÃáõ, é»½áñóÇÝ, í³ÉÇÝ, ¹»Õ. ùÇÙÇ³, áñ³Ï³Ï³Ý 
ï³ñμ»ñ³ÏáõÙ 
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L- Валин является соединением, которое вводится в организм па-

рентеральным способом и продуцируется рядом стран (Aminoven, Герма-
ния; Highmix, Россия; etc.). Количественно это соединение может быть 
определено методом обратно-фазовой высокоэффективной жидкостной 
хроматографии после модификации аминокислот и получением изотио-
цианатных производных этого соединения. Предколонковая модифи-
кация является трудоемкой и долгой методикой. Другая аминокислота- 
глутаминовая, используется в медицине для улучшения мозгового кро-
вообрашения и производится рядом стран, в число которых входят Шве-
дия, Германия, Россия (Kabiven Central, Infesol 100, Eltacine). Основной 
реакцией идентификации является взаимодействие этой аминокислоты с 
резорцинолом, в результате чего возникает зеленая флюоресценция. 
Согласно Арзамасцеву А.П. (Методы фармацевтической химии), реакция 
возникновения зеленой флюоресценции специфична только для глюта-
миновой кислоты. Однако мы выявили, что валин можно определить тем 
же методом. Более того, валин обладает более выраженной флюорес-
ценцией, чем глютаминовая кислота в водной среде, но не в алкоголе. 
Этот метод может служить основой для идентификации и количествен-
ного определения как валина, так и глютаминовой кислоты быстрым, 
экспресс- методом. В этой работе мы предлагаем новый, быстрый метод 
качественного и количественного определения валина.  
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